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INTRODUCTION 


Opinion is divided concerning the importance of the conditioned 
response. Holt (76, p. 28) can say: “I hope to show that the 
principle of ‘the conditioned reflex is the true psychological as well 
as the physiological law of association: that it is, indeed, the con- 
ditioned reflex which brings mind into being.” On the other hand, 
Razran (159, p. 335), who has devoted himself assiduously to the 
conditioned reflex literature and laboratory, concludes that “to say 
that one’s learning is no more than mere conditioning is more of an 
insult than a theory.”’ This review surveys the estimates which have 
been made of the conditioned response in relation to learning, and 
more particularly, the attempts to relate it in a precise manner to 
conventional learning experiments. 

These conventional learning experiments include the problem box, 
the maze, the memorization of verbal materials, examples of ‘ insight’ 
and problem-solving, as well as numerous special experiments dealing 
with modified performances which regularly find a place in discussions 
of learning. The literature has been the subject of recurrent reviews, 
e.g. Heron (66), Hunter (95), and McGeoch (123, 124). 

The conditioned response furnishes one of the conventional types 
of experiment codrdinate with others as a source of data on learning. 
_ Facts from conditioned response experiments have been summarized 
by Cason (27), Hull (86), Liddell (117), and Razran (155, 156, 
157). 
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I. THE PLAcE oF CONDITIONING IN THEORIES OF LEARNING 
1. The Conditioned Response as the Unit of Habit 


The statement that the conditioned reflex is the unit into which 
habits may be resolved was made by Watson and Morgan (216) in 
1917. It was frequently reiterated by Watson (214, 215), and 
quoted with approval by others, e.g. Burnham (22). Allport (2) 
introduced essentially the same notion into social psychology. The 
infiltration of the principle into the literature of education, sociology, 
and mental hygiene, may be traced largely to these sources.’ 
Pavlov (147, p. 297) may be quoted as favoring this position; 
Gantt (48), one of his disciples, has definitely espoused it: ‘‘ Habits 
are but chains of conditioned reflexes.” 

Authors who make these atomistic assertions seldom fulfill the 
promise of their theories by showing in any detail the principles of 
concatenation or combination of conditioned reflexes.2 The rather 
feeble attempts which were made to account for the integration of 
movements in adult conduct are exemplified in the diagrams used by 
Watson (215) in an address before the American Neurological Asso- 
ciation in 1925. He indicates that the simultaneous presence of 
several conditioned stimuli, evoking their several conditioned reflexes, 
suffices to produce an integrated social response on recurrence of the 
situation. To illustrate: if your wife comes into the room, you will 
not only greet her, but you may drop the paper you are reading, and 
rise from your chair. 

The elementarism of the Watsonian position has a two-fold root. 
In the first place, it expresses the scientific tradition at the time of 
these formulations. Watson (212) was combating an introspective 
and sensationistic analysis ; he did this within a similar logical frame- 


1A somewhat independent movement took place in Russia under the 
reflexologists, especially Bekhterev (8, 9), who had a definitely sociological 
slant. Their influence in the United States came chiefly through the 
behaviorists, although there are also some direct channels of influence; ¢.g. 
Sorokin (186), who believes Pavlov to have been the only true behaviorist. To 
Sorokin the Americans are pseudo-behaviorists. 

2 Substituting new stimuli for old responses is only a part of habit forma- 
tion. The new patterns of movement in an integrated act of skill have never 
been accounted for as a mosaic of conditioned reflexes. Holt’s (76) treatment 
is perhaps the most painstaking effort to explain the richness of actual behavior 
by way of the physiology of the conditioned reflex. The physiological basis 
of his analysis is highly speculative: the conditioned reflex for him is but a 
special complication of Kappers’ neurobiotaxis. Since his exposition is largely 
in physiological terms, it lies outside this review. 
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work by substituting the reflex as an element in place of sensation, 
avoiding subjectivism, but accepting the current elementarism.* The 
second root motivating the conditioned reflex analysis was Watson’s 
extreme environmentalism. Since habits do not arise out of nothing, 
and reflexes are the only innate endowment, habits must arise out of 
reflexes. Conditioning conveniently provides the principle through 
which reflexes become habits. Thus the conception of the conditioned 
reflex as the unit of habit served to harmonize a theoretical structure. 
It was not taken seriously as an hypothesis requiring detailed 
experimental verification. 

The evidence on maturation casts doubt upon the concept of 
developed behavior as a constellation of reflexes. The results of 
experimental programs designed to produce complex habit modifi- 
cations by conditioning have usually shunted the experimenter to one 
of the alternative positions. For these reasons,’the belief that the 
conditioned reflex is the unit of habit is now chiefly of historical 
interest. 


2. Conditioning as a Substitute for Association 

Acceptance of associationism need not involve commitment to 
elementarism (Carr, 26; Robinson, 164). Many have used con- 
ditioning as a broad qualitative principle, a form of association’s 
primary law of contiguity. The association is between stimuli and 
movements, rather than between ideas. This attitude toward con- 
ditioning received its initial impetus from the textbook by Smith and 
Guthrie (185) in which the language of conditioning was substituted 
for that of association in the treatment of the whole range of psycho- 
logical phenomena. The term conditioned response, rather than 
conditioned reflex, was adopted, since the authors were not con- 
cerned with the reduction of behavior to reflexes. Little regard was 
shown for the details of the experimental work of Pavlov or his 
followers. The point of view of Smith and Guthrie was further 
expounded by Wilson (224) and by Guthrie (56, 60). A some- 
what similar proposal was made by Frank (47) and promptly criti- 
cized by Peterson (152). Analogous substitutes for association have 
been proposed, such as Max Meyer’s (131) principle of double 
stimulation, and Hollingworth’s (75) principle of redintegration. 
According to Guthrie’s (60) recent statement, conditioning is a 


81f the condition reflex was weak in its synthetic aspects, the same may 
be said of the then current structuralism. The richness of perception was not 
derived from a recombination of its sensory elements. Indeed, the structuralist 
did not conceive synthesis to be his task. Cf. Carmichael (25). 
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general formula which explanations of particular instances of learn- 
ing may fit; the conditioned reflex of Pavlov is but a special and 
restricted case of conditioning. This general conception of con- 
ditioning * permits Carr (26) to say that the words association and 
conditioning may be used synonymously. It is evident that the 
adoption of this interpretation would define most instances of learning 
as conditioning, and would make a review of the relationship between 
them superfluous. Pavlov (148) has castigated the use of a single 
principle (conditioning = association =law of contiguity) to account 
for all behavior. While conditioned reflexes are the point of 
departure, they are themselves subject to further analysis; reliance 
on the one general principle of contiguity results in overlooking many 
important concrete facts. For a reply to Pavlov, see Guthrie (58). 

















3. Conditioning as Representative of Other Forms of Learning 









The conditioning experiment may prove to be a particularly for- 
tunate one for revealing the details of learning. It may be a kind of 
reference experiment by which more familiar situations can be inter- 
preted. Symonds (201) has given a detailed exposition of this 
possibility. He lists 23 empirical ‘laws’ of conditioning, and shows 
the analogies between them and practical learning situations. His 
treatment has become widely known through Sandiford’s (167) text- 
book. While the principles were formulated on the basis of the 
oversimplified account of Evans (43), and were criticized in this 
respect by Humphrey (91), they serve as an interesting illustration 
of one point of view toward conditioning. The limitations of 
Symonds’ position are those common to all arguments by analogy: * 
a convenient expository device may be misinterpreted as indicating 
identity of underlying process. A few of Symonds’ analogies will 
illustrate the leap from conditioning to more familiar behavior. Since 
simultaneous conditioned responses are formed more quickly than 
delayed conditioned responses, a combination of visual and auditory 
modes is the best form of classroom presentation. In this situation 
simultaneity can be approximated. As a second illustration, extinc- 
tion accounts for the ineffectiveness of nagging. Similarly, since 
repeated extinction has a more profound effect than the first extinc- 
tion, familiarity breeds contempt. 



















4In addition to giving endorsement to the general conception, Smith and 
Guthrie have also made particular suggestions with regard to conditioning 
phenomena, some of which will be considered in the section dealing with experi- 
mental relationships. 
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A number of other authors have favored the conception that 
conditioning is representative of all learning, e.g. Hunter (94), 
Rexroad (161, 162), and Stagner (192). Dashiell (35) concludes 
from a survey of experiments of conditioned response, trial and error, 
and Gestalt types, that all exhibit common principles. This position, 
which implies only that the conditioned response experiment is a good 
place to look for circumstances favorable to learning, is relatively 
non-committal. It seeks for analogies wherever they may be found 
to apply. The occasional failure to find an analogy is not disastrous 
to the position, because its theoretical structure is too loosely knit. 


4. The Empirical ‘Laws’ of Conditioning as Deductive Principles 


The ‘laws’ of conditioning in themselves provide no analogies 
to account for the backward order of elimination of blind alleys in 
mazes, or for the excess of errors in the middle of a memorized series. 
Facts such as these may be deduced from conditioning principles, 
however, if we follow Hull (82, 88) and Lepley (113). The essential 
difference between their point of view and the three preceding ones 
is that the deduced behavior may be superficially very unlike the con- 
ditioned response behavior which serves as the source of the principles 
used in the deduction. The affiliations are closest with the position 
which accepts the conditioned response as the unit of habit, since a 
complex habit need not look like its units. It differs, however, in 
that it is not a strict elementarism. Complex behavior is deduced 
from principles of action discovered in conditioned response experi- 
ments ; it is not synthesized by an assemblage of simple conditioned 
reflexes, Hull (87, p. 227).° As we shall see in the section on experi- 
mental relationships, this deductive use of the conditioned response 
has resulted in detailed predictions of events in other learning situ- 
ations. If more complicated behavior can be deduced entirely on the 
basis of principles of action discovered in conditioned response 
experiments, a coherent conditioned response theory of learning is 
possible. If the principles discovered in conditioned response 


5 While Hull does not use the reflex as a building-block, his S-R diagrams 
indicate that this position is not entirely free from elementarism. The chaining 
of responses is very prominent in the deductions. 

6 The eventual success of a conditioned response theory of learning would 
not preclude the success of other coherent and comprehensive theories. If in 
relation to the others the conditioned response proved too cumbersome, it would 
give way to a less cumbersome theory. The fate of that type of conditioning 
theory which is identified with association does not rest on the success or 
failure of the deductive type of conditioned response theory under discussion. 
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experiments are too limited to predict the events in other learning 
situations, the restrictions of a conditioned response theory will 
thereby be manifested. 


5. The Conditioned Response as a Subordinate and Restricted Form 
of Learning 


Among those who would not accept any of the preceding points 
of view are the critics of the general associational position in learning, 
e.g. Kohler (109), Peterson (153), and Wheeler (221). Many others 
accept the conditioning experiment as an interesting but limited 
situation, distinctly not representative of all learning, e.g. Adams (1), 
Dodge (40), Finch and Culler (45), Harlow (64), Humphrey (90, 
93), Lashley (110, 111), Razran (159), Stephens (194), Thorn- 
dike (202, 203), Tolman (205), Warner (209), and Williams (223). 
A table of different stimulus and response combinations prepared by 
Stephens illustrates situations in which results approximate con- 
ditioning (i.e. stimulus-substitution), and in which something else © 
occurs (trial and error). Finch and Culler point to a motivational 
difference to distinguish conditioning from learning. 

Those who hesitate to accept a conditioned response theory of 
learning do not necessarily cast aspersions upon the conditioned 


response experiment. They would likewise be skeptical about a 
theory of learning based solely on the maze experiment, or solely on 
serial memorizing. There is good reason to expect a richness of 
empirical learning principles commensurate with the variety of situ- 
ations in which learning occurs.’ 


II. ConDITIONED RESPONSE EXPERIMENTS IN RELATION TO OTHER 
LEARNING 


1. The Criteria Which Identify a Conditioning Experiment 


In order to relate conditioning and other learning there must be 
criteria by which to distinguish conditioned response experiments. 
The classification of experiments on such a basis need not alter later 
conclusions about similarities and differences between the various 


Its facts come from all varieties of associative learning; Guthrie (60) has 
indeed assigned the Pavlov type of experiment a very minor role. Its future 
depends upon the future of association theory rather than on the future of the 
conditioned response experiment. 

7 Dashiell (35) makes a good case for different learning theories as rationali- 
zations of particular techniques of experimentation. 
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learning situations. The following criteria may serve to identify a 
conditioned response experiment : 


1. The unconditioned stimulus is definite, within the control of the experi- 
menter, and the response to it is relatively regular and predictable. The 
unconditioned response, through its predictability, conforms to Skinner’s 
definition of a reflex (180), although its regularity may be determined by 
previous experience or instructions. 

. The conditioned stimulus is definite, and within the control of the experi- 
menter. The conditioned stimulus may be complicated by addition, sub- 
traction, or inclusion in a new pattern, but such changes must be definite 
and controllable. 

. The experiment is so devised that it consists essentially in the repeated 
presentation of the conditioned and unconditioned stimuli in a controlled 
relationship so that there occur alterations in response tendencies with 
respect to the conditioned stimulus which would not arise except for its 
relationship to the unconditioned stimulus and response. 


The first two statements give a broad interpretation to the 
accepted conventions with regard to conditioning experiments; the 
third provides grounds for rejecting changes due to fatigue processes, 
refractory phase, and the like, which appear with repetition but are 
not specifically related to the unconditioned stimulus and response. 
The three criteria restrict the conditioning experiment to a level of 


experimental simplicity below that of the serial performances and 
problem-solving situations with which it is to be compared. 


2. Some Parallels Between the General Characteristics of Conditioned 
Responses and Other Learned Performances 


Learning Curves. It is only within the last decade that efforts 
have been made to analyze the conditioning process by means of the 
same devices used in experiments on skill. 


Learning curves were constructed by Kleitman and Crisler (106) both from 
their own data on conditioned salivation in dogs and from Anrep’s (4) data. 
At Culler’s suggestion they plotted curves of the Phi-function of Gamma to fit 
their data, and also S-curves of the monomolecular autocatalytic reaction 
(Cf. Culler, 32). Hull’s (86) replotting of their data in the form of Vincent 
curves shows the initial positively accelerated phase, but not the phase of nega- 
tive acceleration. Other learning curves available are those of Campbell (23), 
Cohen, Hilgard, and Wendt (31), Finch and Culler (45), Garvey (50), Girden, 
Mettler, Finch, and Culler (55), Hilgard (67, 69), Hilgard and Campbell (72), 
Hilgard and Marquis (73, 74), Hunter (100), Marquis (130), Miller and 
Cole (134), Razran (159), Sears (172), Skinner (176), and Wendt (217). 
Initial positive acceleration appears in most of the curves, although Hunter's is 
essentially linear, Garvey’s is equivocal, and two of Miller and Cole’s four 
groups yield performances negatively accelerated throughout. The initial 
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acceleration depends both on the rapidity with which the conditioning takes 
place and on the number of trials combined in plotting the curves. The final 
negative acceleration is to be predicted as the limit of conditioning is reached. 
Complex effects are noted, however, as reinforcement is long continued: some- 
times the conditioned response diminishes gradually, and even disappears (69, 
144, 146, 170, 230), or wide fluctuations may occur from experimental period 
to experimental period (Razran, 158). 


The doubts expressed by Robinson (164) and Guthrie (60) about 
attempts to find a single curve representative of learning apply to 
conditioning situations as well as to other learning experiments, 
Among the many factors which modify the course of performance is 
the spacing of trials. Gains between sessions which point to the 
advantages of spaced practice have been found by Jones (105), 
Hilgard and Marquis (73), and others. There may be a decrease 
within daily sessions, and yet gains on successive days (Hilgard and 
Campbell, 72). 

Extinction Curves. The counterpart of the course of acquisition 
is the course of extinction of non-reinforced responses. 


The usual curve of extinction falls rapidly with subsequent negative accel- 
eration (Kleitman and Crisler, 106; Miller and Cole, 134; Skinner, 177; and 
Switzer, 200). The curve may approach linearity (Hilgard and Marquis, 73); 
there may be an initial plateau before extinction appears (Hunter, 97); an 
initial increase in the strength of the conditioned response may be found before 
the decrease (Hilgard and Marquis, 73; Hudgins, 77; Scott, 171; and 
Switzer, 199). It is pointed out by Brogden and Culler (15), Finch and 
Culler (45), and Hunter (99) that there is no one curve typical of extinction. 
The form and rate depend upon the specific circumstances of experimentation. 
As in conditioning, the spacing of trials is among the important factors. That 
spaced trials result in less extinction than massed trials is shown in 
Mikhailoff’s (132) experiments with crustacea, as plotted by Razran (156), and 
in Hilgard and Marquis’ (73) protracted extinction series with a dog.® Failure 
to secure extinction under certain conditions has been reported by Harlow and 
Stagner (65), Hilgard and Marquis (74), Hudgins (77), Osipova (145), and 
Razran (158). The results of removal of reward have been treated as extinc- 
tion in a maze situation by Hull (85), Miller and Miles (136, 137), and Miller 
and Stevenson (138). Extinction in paired associates memorizing has been 
reported by Peak (151). 


8 The attempts to subsume extinction as a form of new learning by 
Guthrie (60) and Hunter (97) meet an obstacle in the effect of spacing. 
According to the learning hypothesis spaced extinction should result in more 
rather than in less extinction. In this respect extinction resembles experiments 
on repetitive work more than experiments on learning. The problem is com- 
plicated by the competition between several learning processes. Cf. Hunter (97), 
Miller and Stevenson (138), and Wendt (219). 
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Extinction, Negative Adaptation, and Forgetting. Experimental 
extinction has been related both to negative adaptation and to forget- 
ting. Negative adaptation or habituation appears to be a very preva- 
lent form of response modification related to learning (Dodge, 39; 
Humphrey, 93; Mowrer, 142; and Smith and Guthrie, 185). It 
has been discussed in relation to extinction by Guthrie (60), 
Halstead (63), Humphrey (92), Razran (154), and Winsor (225). 
While negative adaptation and extinction have much in common, 
Humphrey’s (92) advice against identifying them is well founded. 
He points out that extinction is closely related to the absence of 
reinforcement, and may be more complicated than negative adaptation. 

Experimental extinction is discussed in relation to forgetting 
by Finch and Culler (45), Hilgard and Campbeil (72), Hilgard 
and Marquis (73), Hull (86), Hunter (99), and Kleitman and 
Crisler (106). Of these, only Kleitman and Crisler and Hunter tend 
to identify the two processes. The responses of Hunter’s rats were 
conditioned and extinguished within one period, but were retained 
almost perfectly 30 days following extinction. The correlation 
between speed of conditioning and of extinction, which Hunter 
accepts as corresponding to one between learning and forgetting, is 
obviously not based on the forgetting data from the experiment. The 
empirical comparison of rate of decrease in strength of response with 
non-reinforcement, which is extinction, and rate of decrease with 
lapse of time, which is forgetting, remains to be made. Because the 
precise experimental factors which determine the speed of extinction 
differ from those which determine retention, it is very doubtful 
whether such an empirical comparison of rate of extinction and of 
retention can have much significance. 


Retention. The stability of retention contrasts with the rapidity 
of extinction. A number of studies are summarized by Razran (155, 
156). To these may be added several which have appeared since his 
reviews: retention of conditioned responses by sheep for 2 years 
(Liddell, James, and Anderson, 118), for 16 months by a dog with 
brain lesion (Marquis and Hilgard, 129), for 15 weeks in normal 
dogs (Hilgard and Marquis, 73), and for 20 weeks in man (Hilgard 
and Campbell, 72). Although Schlosberg’s (170) rats lost all trace 
of conditioning in 2 months, Hunter’s (99) showed practically no 
loss within a month. 


Direction of Association. Studies both of conditioning and of 
other learning find a forward order of association more advantageous 
than a reverse order, although backward association is possible. 
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Upon this there are relevant papers by Beritoff (10), Bernstein (11), 
Cason (30), Guthrie (57), Hunter (94), Pavlov (147), Switzer (199), Wen- 
rick (220), and Wolfle (230). Bernstein’s study of the favorable time intervals 
for eyelid conditioning is an important supplementation of Wolfle’s on finger- 
retraction. He, like Wolfle, found an increase in the proportion of conditioned 
responses as the intervals between conditioned and unconditioned stimuli were 
increased from simultaneity to a few tenths of a second, but, unlike Wolfie, 
he did not find an interval of 1.5 seconds unfavorable. Guthrie (57) argues 
that simultaneity of cue and response may be necessary for conditioning to 
occur, but his line of reasoning would hold as well for immediate succession as 
for simultaneity. Empirical evidence overwhelmingly favors succession over 
simultaneity.® 


Individual Differences. Conditioning is no exception to the 
common finding that individual differences appear in learning 
situations. 


Theories of ‘types’ based on these differences have been offered by Ivanov- 
Smolensky (102), Pavlov (146, 147), and Razran (158). Empirical studies 
seeking for factors common to different skills have usually found specificity of 
individual differences, rather than the clusters of differences which the type 
theory suggests.1° The low intercorrelations in the study by Campbell (23) 
of the susceptibility of 49 college students to conditioning of the galvanic skin 
response, knee-jerk, and eyelid reaction, agree with the studies of skill. There 
is no more a common factor of ‘ conditionability’ than there is of ‘ learning.’ 
Attempts to relate ease of conditioning to intelligence, personality test scores, 
reaction-time, and suggestibility, have resulted in negative or equivocal results 
(Berreman and Hilgard, 12; Campbell and Hilgard, 24; Darrow and Heath, 33; 
and Schlosberg, 169). 


Transfer of Training. Specificity in the attainment of relative 
ranks by different subjects does not preclude transfer effects from 
one situation to another. It is a commonplace observation of the 
Pavlov school that a dog which has once been conditioned is more 
easily conditioned with other stimuli. The general adaptation to the 
harness and other aspects of the situation undoubtedly influence the 
transfer. Studies quantifying such transfer effects are lacking. 

Several studies show that the associations learned in a condition- 
ing experiment are not solely between the specific conditioned 
stimulus and the response of a particular muscle group. Sensory 


® Pavlov (146, p. 88) calls conditioning at intervals of a few seconds between 
the conditioned and unconditioned stimuli simultaneous conditioning. The 
routine practice in establishing simultaneous conditioned reflexes in his labora- 
tory has always been to present the conditioned stimulus before the onset of 
the unconditioned stimulus. When Pavlov describes simultaneous conditioned 
reflexes more precisely he says that they are almost simultaneous. 

10 For reservations regarding the kind of evidence used for specificity, see 


Hall (61). 
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generalization is familar in all experiments involving conditioned 
discrimination. 

Motor generalization also has been reported by Bekhterev (9, p. 216), 
Gibson and Hudson (53), Gibson, Jack, and Raffell (54), Miller and 
Konorski (140), and Shipley (174). In all of these experiments a response to 
a conditioned stimulus was obtained from a bodily member which had never 
yielded an unconditioned response in the presence of the conditioned stimulus. 
When the stimulating devices for the unconditioned response were moved to 
the other hand (54) or to the other leg (53, 140), this hand or leg responded to 
the conditioned stimulus before the unconditioned stimulus was applied. 
Bekhterev’s dog lifted the other foot when the one which usually responded 
was tied down. Shipley’s experiment is somewhat more complicated than the 
others, in that the transfer is from eyelid response to finger withdrawal. He 
gives several alternative explanations, one of which, adopted by Hull (84), 
explains the transfer on the basis of chain conditioning. 


Many of the features common to experimental learning situations 
have been shown to be common to conditioning. Some support is 
given thereby to those who wish to use conditioning as representative 
of other forms of learning, but more evidence is needed before the 
parallels are complete. 


3. Discriminatory Reactions 
The widest use made of the conditioned response as an experi- 
mental method has been in the determination of the capacities of 
various organisms to discriminate stimulus differences. The summary 
of Razran and Warden (160) is illustrative. One step in the com- 
parison of conditioning and other discrimination methods involves 
a study of their respective sensitivities. 


Anrep’s (4) salivary conditioning method proved itself better for detecting 
the auditory capacities of dogs than Johnson’s (104) locomotor method, but 
Johnson’s use of the discrimination box could be improved today. In direct 
comparisons of thresholds obtained in man by verbal report and conditioning 
methods, Newhall and Sears (144) found visual thresholds essentially com- 
parable, and Neet (143) reported similar results for auditory thresholds.11 
Silverman and Baker (175) were able to get some slight evidence for sub- 
threshold conditioning of eyelid responses, but their definition of the threshold 
was not precise. Dogs which lost their brightness discrmination habits in a 
modified Yerkes-Watson apparatus after occipital lobectomy (Marquis, 128), 
retained conditioned eyelid reactions (Marquis and Hilgard, 129). It would 
appear that the conditioned response method is at least a very sensitive one, 
whether or not it is the best available.12 





1 According to Neet (143), eyelid conditioning and verbal response were 
equivalent. Thresholds obtained by manual response and respiratory condition- 
ing wére somewhat higher. 

12 A summary of the studies using conditioning as a threshold method falls 
outside the scope of this review. 
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The main problem of relationship, however, is whether or not 
common learning principles apply both to conditioned discrimination 
and to the discrimination box. This has been decided in the 
negative by Williams (222, 223), but she was insisting that the con- 
ditioned response ought to resemble the unconditioned response. 
Stagner’s (192) reply to Williams is not wholly convincing. 
Tolman (204) presents evidence to show that conditioning principles 
are inapplicable to features of a discrimination-box situation. He 
received an experimental reply by Miller (135). That discriminatory 
conditioning is itself a very complicated process is evidenced in the 
experiments of James (103) and of Skinner (178). 

The discrimination experiment should provide one of the best 
parallels between conditioning and other laboratory methods. There 
are difficulties encountered, however, in attempting to reduce one to 
the other. In the discrimination box the animal is simultaneously 
confronted with alternatives, and reacts positively to one of them 
each time. Double motivation, with electric shock for wrong 
respenses and food for right responses, may be employed. In the con- 
ditioned discrimination experiment with only one stimulus at a time 
the animal must learn to react to the positive stimulus and not to 
react to the negative stimulus. In some respects the experiments of 
Elder (42) and of Wendt (218) are modifications of the discrimina- 
tion box in the direction of conditioning. Following a preparatory 
signal, the animal reacts if 2 tone is heard and withholds reaction if 
the tone is not heard. Correct responses are rewarded with food. 
In these experiments responses show many of the characteristics of 
ordinary conditioning such as gradual acquisition and selective 
extinction after preliminary generalization. The thresholds obtained 
by Elder for chimpanzee and by Wendt for monkey are comparable 
to those obtained for man by other methods. These experiments, 
having much in common with the discrimination box, and at the 
same time revealing conditioned response principles, make it seem 
plausible that conditioning principles will be found to apply to 
discrimination-box behavior. 


4. Reward and Punishment 


Two tendencies which all theories of learning are called upon to 
explain are (1) the tendency to repeat a cycle of behavior leading 
to responses which are satisfying, which consummate a drive, or 
achieve a goal, and (2) the tendency to avoid repeating a cycle of 
behavior leading to annoyance or frustration. These tendencies are 
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exhibited prominently in the behavior which gives rise to Thorndike’s 
‘law of effect’ and to Tolman’s principle of ‘ sign learning.’ The 
conditioned response must either exhibit these tendencies, or make 
possible their derivation, if it is to reveal principles continuous with 
those shown in other learning situations. 

Hunter (95, p. 563) points out the lack of agreement on the rela- 
tionship between conditioned response experiments and the factor of 
effect. He states: 














“It is very interesting that Thorndike, who places so much emphasis upon 
the factor of effect, does not accept the view that learning is of an essentially 
conditioned-response character and that Watson, who makes so much of the 
conditioned-response theory, rejects the factor of effect. Our own discussion 
emphasizes the essential identity of the theories of effect and of conditioned 
responses.” 






















The behavior of conditioned responses superficially resembles the 
operation of the principle of effect. Conditioned behavior is strength- 
ened if ‘rewarded,’ e.g. salivation increases if it is reinforced with 
food; conditioned behavior is weakened or extinguished if the 
‘reward’ is withheld. There is an important gap, however, between 
the reinforcement of a conditioned response as ordinarily conceived, 
and the rewarding of a cycle of behavior. In conditioning situations 
the reinforcing agent intensifies the behavior already under way by 
itself evoking similar behavior; in ordinary learning situations the 
reward intensifies an activity sequence by evoking behavior which 
may be quite dissimilar. Thus the salivation of the dog to the bell 
is increased by following the bell with food, and the tendency to open 
the latch of a problem box is also intensified by food. In the latter 
case, however, the food does not evoke behavior which resembles 
latch-opening. It is a mistake to gloss over this difference, lest one 
of the most important barriers to a conditioning theory of learning 
be ignored instead of overcome. 

The importance of considering this difference between the rein- 
forcing of behavior with an agent which produces similar behavior, 
and rewarding it with an agent which produces heterogeneous 
behavior, cannot be overemphasized. Once the difference is recon- 
ciled, conditioning may be applied to such situations as the maze in 
which running down an alley is rewarded with food at the end. 
Before this difference is reconciled, the analogy between maze 
behavior and conditioned response experiments is a very crude one. 
Several alternatives have occurred to those who sense the diffi- 
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culty of distinguishing between reinforced and rewarded behavior.** 
The first alternative permits the distinction between reinforcement 
and reward to define two kinds of learning. This is essentially 
Thorndike’s (203, p. 191) difference between associative shifting 
and learning by simple connecting and selecting. It is one of 
Tolman’s (205) differences between conditioned reflex learning and 
sign learning. It is Finch and Culler’s (45) distinction between 
conditioning and learning. Finch and Culler use the word ‘ motive’ 
to refer to an agent which operates in the manner of a reward or 
punishment to keep a sequence of behavior intact or to destroy the 
sequence. They have used a thoracic shock or a buzzer to ‘ motivate’ 
a dog to continue to lift his leg to a tone, or to speed the extinction 
of the response. They demonstrate by controls that neither the 
shock nor the buzzer is a conditioned or an unconditioned stimulus 
to leg withdrawal. Hunter (99) used ‘ motivated ’ extinction in one 
cycle of his experiment by shocking the rat if the previously con- 
ditioned locomotor response occurred and not shocking whenever the 
response was omitted. Extinction was greatly enhanced. These 
illustrations from Finch and Culler and from Hunter are cases of 
learning ; they classify as reward-and-punishment but not as simple 
reinforcement-extinction. This first alternative for handling the 
problem of reinforcement and reward is in no sense a solution of the 
problem ; it is merely a recognition that the problem exists. 

A second alternative is to reconcile reinforcement and reward by 
deducing the action of reward from the action of reinforcement. The 
principle involved in a reconciliation of this kind is that the reward, 
if it is food, reinforces only food behavior. While it may indirectly 
influence other behavior in the sequence, such as depressing a lever 
to release the food, the reward must not be conceived as reinforcing 
directly this heterogeneous behavior. Guthrie’s (59) account of 
reward and punishment, and Hull’s (81, 82) discussions of goal- 
attraction and the goal-gradient both imply that an approach reaction 
may be directly reinforced by the goal-reaction. They do not there- 
fore provide a strict deduction of reward from reinforcement. For 
strict conditioning principles to apply, the reinforcing effect of the 


13—n the present discussion the terms reinforcement and reward will 
have the following restricted meanings: reinforcement will imply the appli- 
cation of a stimulus which itself evokes responses similar to the conditioned 
behavior, as in conventional conditioned response experiments; reward will 
imply the strengthening of a behavior sequence through following it with a 
heterogeneous behavior sequence, as in the problem box or alley maze in which 
manipulation and locomotion are followed by feeding. 
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food-reward must be limited to food behavior; the effect on lever- 
behavior must somehow be mediated by food-responses. Both 
Guthrie and Hull find this mediating or integrating mechanism in 
anticipatory responses (salivation, mastication) which occur as the 
lever is approached. These anticipatory food-responses furnish pro- 
prioceptive stimuli which facilitate lever-depressing. Thus the lever- 
behavior is partially dependent on food-responses which are them- 
selves maintained by reinforcement. The effect of food on lever- 
behavior, while genuine, is indirect. If the food is withheld, the 
behavior sequence disintegrates because of the extinction of these 
anticipatory responses and the removal thereby of the stimuli which 
they produce. In this manner both Guthrie and Hull come near 
to a deduction of the action of reward by way of the action of 
reinforcement. 

While this account throws some light upon a conditioned response 
mechanism by which serial performances may be integrated, it does 
not carry through to completion the deduction of the effect of reward 
from the effect of reinforcement. The increased vigor of later 
responses to the lever is interpreted as due to the assimilation of more 
cues to the lever-reaction, but the assimilation of cues is in turn 
explained by the occurrence of the response. There is no way to 
break the circularity of this argument without introducing an agent 
to reinforce lever-depressing as the food reinforces the anticipatory 
food responses. No such agent is provided. To consider the food 
as the agent reinforcing lever-behavior would be to ruin the deduc- 
tion of reward from reinforcement by identifying the two processes. 

A third alternative with regard to the problem of reward vs. 
reinforcement is to accept a simple reward-and-punishment situation 
as a primary form of conditioning. While this seems to beg the 
question by postulating as conditioned the kind of behavior others 
would ask conditioning to explain, it cannot be dismissed lightly. 
Conditioned responses in conventional experiments do not prove to 
be instances of simple stimulus-substitution (70, 71), and it is quite 
possible that on closer inspection they will turn out to conform more 
closely to reward-and-punishment behavior than at first anticipated. 
A number of experimenters, among them Ivanov-Smolensky (102), 
Miller and Konorski (139), Skinner (176), and Wendt (218), have 
used a simple reward-and-punishment situation and called their 
investigations conditioned response experiments. 


In the Ivanov-Smolensky experiment, the child learns to depress a rubber 
bulb to release a bit of chocolate. Miller and Konorski’s dog learns to raise 
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its paw prior to feeding, Skinner’s rats to depress a lever to secure a pellet 
of food, Wendt’s monkeys to open a drawer. The experiments of Elder (42) 
with chimpanzees, and of Forster (46) with chimpanzees and children are 
analogous. 

If the experiments of the type made familiar by Pavlov (146) and 
Bekhterev (8) are assigned to Class I, the experiments of Ivanov- 
Smolensky and the like may be assigned to Class II.** It is evident 
that Class II conditioning has much in common experimentally with 
the problem box. The child does not receive the reinforcing agent 
(chocolate) until the conditioned response (squeezing the bulb) has 
occurred. This is like the latch-box situation, in which a particular 
manipulation is rewarded. Hence, in accepting Class II the problem 
of reinforcement-extinction vs. reward-and-punishment disappears; a 
reward-and-punishment situation is used to illustrate reinforcement- 
extinction. 

Skinner (181) has given the most thorough discussion of the 
similarities and differences between the two classes of conditioned 
response. He concludes that “the reduction to a single type appears 
from the present evidence to be highly improbable, desirable though 
it would be as an immense simplification.” Both classes of con- 
ditioning occur in the economy of the organism, responses of Class I 
preparing the organism for the food which is secured by responses of 
Class IT. 

It may be demonstrated that both types of conditioning occur in 
experiments of either class. The class to which the experiment 
belongs is determined by the responses which are measured, not by 
the responses which take place. A naturalistic account of the situ- 
ations involved in typical Class I and Class II experiments is given 
in Table 1. The situation in which Pavlov’s dog learns to salivate 
at the sound of a bell is accepted as representative of Class I; that in 
which Skinner’s rat learns to secure food by depressing a lever is 
chosen as the representative of Class II. If depressing the lever is 
interpreted as an approach reaction to food which corresponds to the 
dog’s looking towards the food-pan,’® and if it be assumed that the 

14 The two classes have been recognized and discussed by Miller and 
Konorski (139) and by Skinner (181). The review follows Miller and 
Konorski in assigning Pavlov’s experiment to Class I. It is assigned to Type II 
by Skinner, who designates his own experiment as Type I. Skinner also 
discusses a pseudo-type based on discrimination, which is here omitted for the 
sake of simplicity. The differentiation of types Alpha and Beta by Hull (86) 
is on another basis, that of latency of response. 

15 Tf Pavlov’s situation were such that the dog had to nose up a lid from 
the food-pan, the parallel to the lever would be more obvious. 
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rat salivates in the presence of the lever, responses in the two situ- 
ations are analogous throughout. The essential differences are indi- 
cated in items 8 and 9 of the table. The conditioned responses chosen 


TABLE 1 


A NATURALISTIC COMPARISON OF THE Two CLASSES OF CONDITIONED 


Item to be 
Compared 


Unconditioned stimu- 
lus 


Unconditioned re- 
sponse 


Conditioned stimulus 


. Original response to 
conditioned stimulus 


Modifications of orig- 
inal response during 
conditioning 


Conditioned response 


Effect of non-rein- 
forcement 


Responses which are 
measured throughout 


What determines 
form of measured 
conditioned response 


. What determines 
strength of condi- 
tioned response 


. Responses _ instru- 
mental to eating 
which are ignored in 
the measurements 


RESPONSE EXPERIMENT 


Crass I 


Salivation 
(Pavlov) 


Food 


Approach to food, 
salivating, seizing 


food, eating 


Stimuli from bell and 
surroundings 


Exploration, pricking 
up ears, looking 
towards food-pan 


Looking towards food- 
pan strengthened; 
other responses may 
disappear 


Includes salivation and 
looking towards food- 
pan 


Salivation and looking 
towards food-pan de- 
crease; other responses 
appear 


Salivation only 


Nature of uncondi- 
tioned stimulus (te. 
food) 


Hunger; presence or 
absence of food and 
eating following con- 
ditioned response 


Looking towards food- 
pan; seizing food 


Crass II 


Lever-depression 
(Skinner) 


Food 


Approach to food, 
salivating, seizing 
food, eating 


Stimuli from lever 
and surroundings 


Exploration, locomo- 
tion, depression of 
lever 

Lever-depression 
strengthened ; other re- 
sponses may disappear 


Includes salivation and 
depression of lever 


Salivation and lever 
depression decrease; 
other responses appear 


Lever-depression only 


Nature of conditioned 
stimulus (i.e. lever) 


Hunger; presence or 
absence of food and 
eating following con- 
ditioned response 


Salivation; seizing 
food 


for measurement are different components of the total response. The 
form of the conditioned response in the Class I experiment of Pavlov 
depends upon the unconditioned response, while the form of the con- 
ditioned response in the Class II experiment of Skinner is de:ermined 
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by the mechanics of the lever. In the experiments of both classes, 
however, the strength of the conditioned response depends upon 
reinforcement (or reward) with food. Since the situations are so 
similar in their dynamic aspects, the distinction between reinforce- 
ment and reward does not appear to be an important one. The rela- 
tionship between reinforcement and reward is more than an analogy, 
since in both experimental situations the reinforcing and rewarding 
agency is one and the same.’® The conclusion appears warranted 
that reinforcement behavior classifies as reward behavior, and 
further reconciliation is unnecessary. The parallel case for punish- 
ment, while not as well represented in the examples of Table 1, may 
be inferred by considering absence of reward as punishment. Absence 
of reward produces extinction in both situations; reinforcement and 
reward have their counterparts in punishment and extinction. 
There remains, however, imperative need for exact experimental 
demonstration of similarities and differences in the functional proc- 
esses involved in Class I and Class II. That both occur in the same 
conditioning experiment is in itself no assurance that they follow the 
same empirical ‘laws.’ An extended test in a Class II situation of 
principles deriving from Class I has been made by Skinner (176, 
183) in a series of papers concerned with the lever situation already 
discussed.*’ He has been able to demonstrate that many of the prin- 


ciples of acquisition, extinction, generalization, and discrimination, 
discovered in Class I, operate also in Class II. His failure to secure 
disinhibition (182) is the only notable exception to Pavlov’s find- 


16 I]t may be objected that only the salivary aspect of eating reinforces the 
salivary response, while the whole goal-behavior is important in the lever 
situation. But the whole goal-behavior is likewise necessary in order to main- 
tain salivation. Once the conditioned response is established, the conditioned 
stimulus itself elicits enough salivation; it is the other aspects of the uncon- 
ditioned response which the conditioned stimulus cannot evoke. The absence 
of these aspects in the presence of the non-reinforced conditioned stimulus 
accounts for extinction, according to Winsor (226) and Guthrie (60). In 
other words, Class I conditioned responses are subject to the full influence of 
reward, not only to the specific influence of reinforcement. 

17 The precise comparison of Skinner’s results with those of the more usual 
conditioning experiments is made difficult by his practice of presenting inte- 
grated learning curves. It is important in interpreting his curves to note that 
a uniform rising slope corresponds to a plateau in an ordinary performance 
curve; a negatively accelerated curve, resembling the textbook picture of 
learning, is in more conventional units a falling curve, like that of negative 
adaptation, extinction, or retention. There are also other differences which 
hinder comparison, e.g. the frequency of trials in his experiments depends upon 
the animal, not upon the experimenter. 
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ings.’* For the work of Ivanov-Smolensky and others in his labora- 
tory, see Razran (155). His method has been used in this country 
by Bayne, Winsor, and Winters (6). For a comparison of extinc- 
tion in the two classes of experiment, see Wendt (219). 

Three alternative positions were presented for treating the prob- 
lem of behavior modified by reinforcement-extinction as ordinarily 
conceived, and behavior modified by reward-and-punishment. The 
first alternative assigned the two classes of experiment to two kinds 
of learning, thus recognizing the problem but not attempting a solu- 
tion. The second alternative, deduction of the operation of reward 
from the operation of reinforcement, has not been carried to its 
logical conclusion. The third alternative, to include a simple reward- 
and-punishment situation as a second class of conditioning, is accept- 
able to the reviewer because of the demonstration that the distinction 
between the two classes is in terms of responses measured rather than 
in terms of responses which occur. The total behavior in a condi- 
tioned response situation in which reinforcement-extinction operates 
is exactly analogous to the total behavior in a simplified reward-and- 
punishment situation. Class I therefore has within it the effective 
operation of rewards and punishments quite as much as Class II. 
Although this complicates the problem of explaining the events 
within a conditioned response experiment, the complication exists, 
and cannot be gainsaid. On the other hand, accepting the identifi- 
cation of reinforcement and reward increases the plausibility of the 
application of conditioning principles to other forms of learning. 


5. The Problem Box 


The problem-box situation is characterized by the necessity of 
selecting one response from a number of possible responses in order 
to reach an incentive. Gradual decrease in the number of false 
moves, and facilitation of the correct response, have come to be known 
widely as trial-and-error learning. This received an explanation in 
conditioning terms by Smith and Guthrie (185) and Wilson (224). 
Avoidance responses are developed to all aspects of the situation 
which do not lead to food; only the device leading to food takes on 
positive properties. The conditioning of reactions to approach 
stimuli also accounts for the shortening of behavior sequences through 
anticipatory reactions. Hull’s (79, 80) analysis of the avoidance of 
danger and of simple trial-and-error uses similar principles. He adds 


18 Hunter (96) has been able to demonstrate disinhibition in a locomotor 
situation much freer than that of Pavlov’s salivary experiment. 
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the principle of spontaneous recovery from extinction to explain the 
recurrence of errors on later trials. The detailed interplay of excita- 
tory and inhibitory tendencies accounts for the gradual curve of 
learning commonly associated. with the problem-box situation. 
Fadeyeva (44) concludes from a study of children using Ivanov- 
Smolensky’s technique that trial-and-error behavior is based on 


previous conditioning. 





6. The Maze 


According to Guthrie (60), the useless movements of entering a 
blind alley in a maze are eliminated because “ blind alleys are left as 
well as entered and always left after they are entered. The sight of 
them suggests leaving and not entering.” Smith and Guthrie (185) 
earlier emphasized the role in maze behavior of maintaining stimuli 
which are ultimately removed by the responses they provoke. 

Borovski (13) attempted to show that maze behavior in rats was 
dependent upon a chain of conditioned responses. He predicted that 
the blinds first eliminated should be those nearer the food box, and 
then proceeded to secure an experimental demonstration that the 
second half of the blinds were in fact eliminated before the first half. 
The suggestion had been approximated by Washburn (210, 211), 
and was later worked out in greater detail by Hull (82) in accord- 
ance with a principle which he described as the goal gradient 
hypothesis. Gengerelli (51) has derived a somewhat similar prin- 
ciple. The arguments in Hull’s papers on the maze (82, 84) con- 
stitute a meticulous effort to account for the details of maze behavior 
in conditioned response terms. 

The two mechanisms in maze learning emphasized by Hull are 
the goal-gradient and the habit-family hierarchy. 

The goal gradient hypothesis is briefly summarized as follows (82, 
p. 26): 

“The mechanism . . . depended upon as an explanatory and integrating 
principle is that the goal reaction gets conditioned the most strongly to the 


19 The considerations from which Gengerelli deduced the goal gradient were 
different from those used by Hull. Gengerelli’s monograph deals with the 
neurophysiology of learning, and applies the principles to mazes, acceleration in 
a straight runway, latent learning, the temporal maze, memorization, the 
pleasure principle, and insight. While there are many points of similarity 
between his deductions and some of the deductions treated in this review, his 
are couched in the language of hypothetical brain states (such as synaptic 
polarization). Exposition of this position would involve a critique of the 
neurophysiological basis of conditioning, which cannot be attempted here. 
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stimuli preceding it, and the other reactions of the behavior sequence get con- 
ditioned to their stimuli progressively weaker as they are more remote (in time 
or space) from the goal reaction.” 


This goal gradient principle is used to deduce a number of signifi- 
cant features of maze behavior, such as the choice of the shorter of 
two alternative paths to the goal, the backward elimination of alleys, 
the elimination of long blinds more readily than shorter ones. It is 
evident that the logic of these deductions goes beyond analogy, for 
the derived facts appear on the surface to be very remote from the 
principle used in the deduction. This is a very different matter from 
stating simply that the rat eliminates blinds by conditioning. 

Before proceeding to the habit-family hierarchy, it is necessary to 
consider briefly what Hull means by an anticipatory reaction. It is 
common in conditioning experiments for the conditioned response to 
anticipate (i.e. precede or antedate) the unconditioned response. 
When the complete goal reaction involves manipulation of the uncon- 
ditioned stimulus (as in the chewing and swallowing of food), some 
fraction of the goal reaction (such as salivation) is aroused by the 
conditioned stimulus in anticipation of this goal. The fractional 
anticipatory goal reaction (rq in Hull’s papers), and the proprio- 
ceptive stimuli which result from it (s¢),?° play a most important 
part in the deductions. 

The principle of the habit-family hierarchy has been stated 
succinctly (84, p. 147): 


“The hypothesis is put forward that when an organism for any reason 
succeeds in solving a problem by a sequence of acts which is substantially that 
of one member of a habit family, the other members of the family, particularly 
those occupying a more favored position in the hierarchy, will automatically 
become active in the new situation without any specific practice whatever. 
This transfer may be thought of as mediated mainly through the anticipatory 
reaction (r¢) which is common to all members of the habit-family hierarchy 
and therefore as a stimulus is conditioned to evoke the initial reaction of each 
member.” 


This principle is used to account for the multiple-path behavior of 
the rat in the maze, for goal-orientation, and for the transfer of 
learning to relatively novel situations.”* 


20The rdle of proprioceptive stimuli was stressed by Smith and 
Guthrie (185), and has been emphasized by Miller and Konorski (139) and 
Denny-Brown (38). See also Guthrie (60) and Smith (184). 

*1 Hull’s detailed deduction of transfer from one situation to another is 
marred by lack of clarity regarding the components of the anticipatory reaction 
which serve as the basis of transfer. The anticipatory goal reaction is not one 
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Alleys pointing away from the goal are believed by Hull to be 
eliminated largely on the basis of competing excitatory tendencies 
(based on the goal gradient), while the major factor in the elimina- 
tion of blinds pointing toward the goal is believed to be inhibitory in 
nature (based on the extinction of the tendency to take the short cut 
to the goal which is the favored member of a family of locomotor 
habits). If the principles operate in this manner, important deduc- 
tions may be made regarding the different effects of spaced and 
massed practice on the two types of alley, and the different effects of 
the injection of drugs. 

Through combining these chief mechanisms with other condition- 
ing principles such as extinction, external inhibition, disinhibition, 
irradiation, and spontaneous recovery, Hull proposes 20 deductions. 
These are specific and concrete; they arise from the nature of the 
analysis, and not from his intuitions regarding the way rats ought to 
behave. Data from actual maze experiments have shown that Hull's 
account, with all its detail, does not cover the complexities of maze 
behavior. Nevertheless, his papers stand as models of clarity of 
exposition, and they are no less important because in some respects 
they are vulnerable. 

The growing literature on maze behavior contains many studies 
closely related to Hull’s deductions. The following are selected as 
representative of investigations bearing on the problems raised by 


his analysis. 


On the Goal Gradient. Anderson (3) gave preliminary support to the 
goal gradient hypothesis by showing that rats ran faster in a short runway if 
the delay before feeding was lessened. THull’s (85) experimental test of the 
gradient of running speed in a long alley showed that the gradient was com- 
plicated by marked retardation in the section of the runway near the food box. 
Dennis (36) interpreted Hull’s findings in terms of an entrance gradient to be 
contrasted with a goal gradient. Hunter (94) considers the possibility of a 
double gradient. Several attempts have been made to apply the goal gradient 
principle to the prediction of performance in ordinary mazes. Spence (187) 
and Ruch (165) have predicted the order of blind alley elimination through 
combining the goal-gradient principle with goal-orientation 22 and an antici- 


thing, as a common symbol (re) suggests, but is many things: it may include 
anticipation of turns in the maze as well as anticipatory salivation or move- 
ments of mastication. Under the circumstances in which the drive operating 
in two situations is altered, only anticipation of turns can be effective. When 
turns become the basis of anticipation, the picture is complicated with sub-goal 
anticipations (Spragg, 190). See also the discussions of “choice-point expec- 
tancy ” by Buel (17) and Buel and Ballachey (19). 

22 Cf. Dashiell (34). Goal-orientation is also a prediction from Hull’s habit- 


family hierarchy. 
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patory principle. An experiment of Spence and Shipley (188) is similarly 
interpreted. Ballachey and Buel (5) and Buel and Ballachey (20) have 
demonstrated, however, that the order of elimination of alleys in the situation 
studied by Spence is determined on the first trial through the maze, before the 
gradient would have an opportunity to become established. The goal gradient 
is at best one among many principles of maze behavior; as Tryon (206) has 
shown, numerous other ‘ gradients’ operate in the mazes commonly employed. 

On Anticipatory Reaction in Mazes. The tendency to anticipate turns in 
the maze, particularly those near the goal, has often been noted (Borovski, 14; 
Miles, 133; Vincent, 207) ; the tendency has been the subject of special investi- 
gation by Buel (17), Buel and Ballachey (19), Lumley (119, 121), and 
Spragg (189, 190, 191). Ruch (166) raised some doubts about the genuine- 
ness of the anticipatory tendency, because errors may be distributed on both 
sides of the goal-turn. The maze restricts these mechanically to the near side, 
and hence anticipation may be an artifact. Spragg’s (191) later experiments 
with chimpanzees show that errors are not symmetrically distributed on both 
sides of a goal-turn which can be overshot as well as anticipated; the errors 
tend to be predominantly anticipatory.2* Miller (135) shows that differing 
goal-behavior can produce selectively different types of anticipation. 

On Differential Conditioning Based on Internal Stimuli. Hull (83) was 
able to teach rats to turn one way when hungry, and another when thirsty, but 
the discrimination proved very difficult. Leeper (112), modifying the situation 
slightly, demonstrated that the habit could be established very quickly, as 
naturalistic observations would lead one to expect.*4 

On Other Factors Important in Maze Behavior. Buel (18) has collected 
93 possible factors which have been or may be advanced to account for differ- 
ential errors in mazes. 


Experimental Comparisons of Mazes and Conditioning. Among 
those who have treated directly the analogy between maze learning 
and conditioning may be mentioned Hunter (98), Liddell (117), 
Miller and Miles (136, 137), and Miller and Stevenson (138). 
Liddell concludes that the maze habit and conditioned motor reflex 
in sheep are equivalent, except for the different interest of the experi- 
menter in the two situations. Hunter secured correlations between 
maze performances of rats and a type of locomotor conditioning. The 
highest correlation, based on 32 rats, was r=+.33 between trials 
required to reach a criterion of mastery in conditioning and errors in 


23 Spragg’s (191) monograph contains a good review of the literature on 
anticipation in situations other than mazes. Cf. Dodge (41), and Lumley (122). 

24In Hull's experiment a closed door barred the thirsty rat from the 
approach to food on the day it was to go to water, and a door closed off the 
approach to water from the hungry rat on the day it was to run to food. 
Leeper, who permitted the rat to go either to food or to water on all trials, 
found that at the end of 18 days the rats were 90% successful on the first trial 
(i.e. going to water when thirsty, to food when hungry). Hull’s rats achieved 
only 77% success after 200 days. When Leeper reproduced Hull’s conditions, 
he secured Hull’s results. 
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the maze. By studying extinction and recovery in a simple maze, 
Miller and Stevenson demonstrated the operation of conditioning 
principles. Extinction in a linear maze was studied also by Hull (85) 
and Miller and Miles. ‘The latter authors give several alternatives 
by which to account for their results. Dennis and Sollenberger (37), 
who treat maze exploration in relation to negative adaptation, suggest 
that the reward prevents negative adaptation of the true path. 

The attempts to deduce maze behavior from conditioning prin- 
ciples have produced some illuminating experiments such as those 
with the single alley and linear maze. The complexity of the per- 
formances even in relatively simple mazes makes any present explana- 
tory account incomplete, but a number of common principles have 
been shown to operate in conditioned response and maze experiments, 


7. Serial Verbal Learning and Forgetting 


While relationships between memorization and conditioning had 
been pointed out earlier, Lepley (113) made the first attempt to apply 
conditioning principles deductively to the phenomena of rote learning. 
He argued that in rote learning each nonsense syllable serves as the 
cue or conditioned stimulus for eliciting later syllables as conditioned 
responses. The tendency to respond with the following syllable may 
be thought of as a simultaneous conditioned response, while the tend- 
encies to give responses farther along in the list (remote associations 
of Ebbinghaus) may be conceived of as trace conditioned responses. 
In the course of memorizing, the anticipatory tendency results in 
erroneous intrusions of items from the later portions of the series 
(Lumley, 120; Mitchell, 141). The suppression of these irrelevant 
intrusions is an inhibitory process which behaves like conditioned 
inhibition. Initial forgetting is rapid because the remote excitatory 
tendencies which were inhibited recover and appear in the retention 
tests as erroneous responses. Since these remote tendencies are not 
as firmly fixed as the direct excitatory tendencies, residual memory 
persists for a long time. The logarithmic form of the retention curve 
is accounted for by these two tendencies: first, the rapid drop as 
inhibited responses recover ; second, the long persistence of excitatory 
tendencies. Lepley found some evidence for his hypothesis in the 
experiment of Hall (62), whose results indicated remote associations 
absent immediately after memorizing but present a week later. 
Lepley further deduced from his hypothesis that spaced practice 
should be more advantageous than massed practice. In a later mono- 
graph (114) he elaborated the deductions and submitted them to 
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experimental tests. He found first-order remote associations absent 
immediately after learning, at a maximum 30 minutes later, and 
absent again from 1 to 24 hours later. While his results in general 
confirm his hypothesis, Lepley’s findings differ enough from those 
of other experimenters that he advises precaution in interpreting 
them.*° 

Hull (88) has expanded the Lepley hypothesis on the assumption 
that, when remote excitatory tendencies exist, intervening items are 
inhibited in accordance with the principle of inhibition of delay. He 
accounts in this manner for the fact that the middle of the list is 
harder to memorize than either end. Since inhibitory tendencies are 
labile, it is deduced that with a lapse of time the middle of the list 
should not appear at such a disadvantage. This deduction is con- 
firmed in the experiments of Hull (89), Lepley (115), Ward (208), 
and Witmer (227). 

The paper by Hull (88) is a defense of a particular procedure for 
psychological theory. The exposition is modeled after geometry. 
The “ miniature scientific theoretical system” begins with 11 defi- 
nitions which are followed by 14 explicit postulates. From these are 
derived 11 theorems of which the final 7 are definitely subject to 
experimental confirmation or negation. Of these, 3 deduce facts 
about memory which are well substantiated: the difficulty of the 
middle items of a series,2* gradual decrease of difficulty from the 
middle to either end of the series, and the advantage of spaced over 
massed practice. Three further deductions, made prior to the experi- 
ments testing them, were later confirmed by Ward (208). Of these, 
two concern the reaction-time of responses; the third deduces that 
the middle portion of the list should be recalled more satisfactorily 
after the lapse of a short time. Only one of the deductions, having 
to do with the effects of caffeine, has been shown to be wrong, 
Hull (89).** Regardless of the detailed criticisms which one might 
make against the particular definitions or postulates, there seems to 


*5 That remote association may be present immediately after memorizing is 
indicated by McGeoch (125). He used an association-test method for detecting 
them, however, and suggests that this method might release associations from 
inhibition. See also Witmer (227). 

26 Since the point of maximum difficulty is not precisely at the center of 
the list, as the theorem demands, Hull points out that the postulates are in need 
of revision. Such a revision is promised. 

27 Lepley’s (115) deduction of the effect of distraction, on the principle of 
disinhibition, is coherent with the Lepley-Hull hypothesis, but it also turned 
out to be faulty. 
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be little doubt that psychology could gain from a genuine effort to 
construct a theory after the logical pattern which Hull suggests.** 








Hunter (94) accounts for the relations within a list of syllables on the basis 
of a combined gradient, one from either end of the series. Wohlgemuth’s (228) 
rejection of the analogy between memory and the conditioned reflex is based 
on the failure of backward conditioning. With present evidence favoring back- 
ward conditioning this is no longer a sufficient basis for denying the analogy. 
Peak (151) has shown that experimental extinction applies to a paired-asso- 
ciates experiment if conducted analogously with a conditioning experiment. 
Non-reinforcement with the associated item of the pair, a blank appearing where 
the item would usually appear, resulted in gradual failure to respond. 
Sears (173) presents a conditioned response hypothesis for the understanding 
of amnesia. 














The rote memory experiment appears to be one of the more 
hopeful situations in which to seek for the application of conditioned 
response principles. 










8. Problems Involving ‘Insight’ and Reasoning 


Following the methods of his earlier papers, Hull (87) has 
attempted to account for adaptive novelty in behavior. The habit- 
family hierarchy had already been suggested as a principle by 
which old habits might be transferred to relatively novel situations 
without specific practice; Hull now derives the principles whereby 
several old habits may be combined to solve a new problem. Specifi- 
cally, he poses as his task the explanation of the behavior found in 
Maier’s (126, 127) experiments on reasoning in rats.2° The stick- 
problems of Kohler are also discussed. The proprioceptive conse- 
quences of the fractional anticipatory goal reactions are the surro- 
gates for the ideational processes usually presumed to be present in 
insightful behavior. (Cf., also, Hull, 81.) 













Guthrie (60) believes that conditioning normally occurs in one trial, and 
Skinner (179) shows how resistance to extinction may be used to measure the 
strength of the conditioning produced by a single trial. The problem of rapid 





















28 Lewin (116, p. 22) agrees with Hull’s principles regarding the constitu- 
ents of a good scientific system. He warns, however, of the limits of a 
formalistic approach, since both the form and the content of a system are 
important. 

29 Hull accepts these experiments as bona fide demonstrations that rats can 
if assemble old habit segments into new combinations, behavior which Maier calls 
r reasoning. Wolfe and Spragg (229) doubt that the novel assembling of sepa- 
rately learned habits actually occurred in these experiments. Whether or not 
rats can reason, Hull’s arguments would apply to animals which can. 
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adjustment is not therefore a barrier to assimilating insightful behavior to 
conditioned response principles. Kliiver’s (108) experiments on equivalence of 
stimuli (which may be thought of as insight experiments) are very much like 
conditioned response experiments of Class II. 


While conditioning does not explain the fact of equivalence, it 
undoubtedly can demonstrate it. The generalization found in dis- 
criminatory conditioning is one form of reaction to unlike stimuli in 
terms of some aspect in which they are equivalent. This is insight 
of a low order. There is clearly no necessary conflict between 
insightful learning and conditioning. It is unfortunate that more 
direct experimental comparisons are not available. 


9. Verbal Behavior and Voluntary Action 


The relation of verbal behavior to conditioning is important for 
an understanding of conditioned response mechanisms in man. 
Three questions arise. (1) Is speech itself the result of condition- 
ing? (2) May words, once acquired, enter conditioned response 
experiments as stimuli or as responses? (3) Do verbally controlled 
processes, such as set or attitude, influence ordinary non-verbal con- 
ditioning in man? Partial answers to each of these questions are 
available. 

1. Both Watson (213) and Brown (16) in 1916 proposed that 
speech is learned by conditioning. Smith and Guthrie (185) gave 
an account in these terms, and Allport (2) elaborated the possibilities 
in detail. Experimental verification of the hypotheses has not been 
forthcoming. 

2. That verbal behavior, once acquired, is important in further 
conditioning, especially in relation to voluntary processes, is stressed 
by Hunter and Hudgins (101) on the basis of Hudgins’(77) experi- 
ment in conditioning the pupillary response to verbal self-initiated 
stimuli .*° 

Stephens (195, 196, 197)** and Rexroad (163) are endeavoring to 
determine whether or not conditioning principles apply in situations 
involving voluntary (instructed) responses. Rexroad is better 
satisfied than Stephens that conditioning principles are useful for 
predicting results in these experiments. Kline and Kohler (107) 


50 The experiment has been criticized by Steckle and Renshaw (193), and 
their criticisms answered by Hudgins (78). He has since repeated the experi- 
ment, confirming previous results (unpublished). 

81 For a discussion of Stephens’ experiment in relation to reaction-time 
experiments, see Gibson (52) and Stephens (198). 
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conclude that processes under voluntary control are more readily 
conditioned than those less under control. Much of the Russian 
work with children has made use of voluntary processes, Razran (155, 
pp. 71-73). 

3. That instructions may influence results in simple conditioning 
experiments can be predicted from Peak’s (150) experiment showing 
that reflex responses are modified by voluntarily induced sets. 
Furthermore, if the conditioned response is physiologically coordinate 
with responses in a reaction-time experiment, it is reasonable to 
expect verbal controls to affect the response (Hilgard, 67; Schlos- 
berg, 168; and Wendt, 217). These possibilities have been fully 
substantiated in the experiments of Miller and Cole (134), 
Razran (158, 159), and Schlosberg (169). 

Schlosberg found that a voluntary reaction of the hand to the 
conditioned stimulus speeded the conditioning of the knee-jerk. 
Miller and Cole demonstrated the same thing for the conditioned 
eyelid reaction. It is evident in the Miller and Cole experiment that 
the hand response and eyelid reaction are related, for an unusually 
prompt hand response results in an unusually prompt eyelid reaction 
also. 

Razran (158) performed an extensive series of experiments in 
which salivary responses were measured by the simple but ingenious 
device of collecting saliva with weighed dental cotton rolls under the 
subject’s tongue. Since his measures were statistically satisfactory 
yet varied greatly from period to period, he postulated an attitudinal 
control differing from one subject to another. By giving positive or 
negative instructions he was able to demonstrate a_ relationship 
between the instructions and the results in a few instances. A later 
series of experiments (159) gave consistent evidence in line with 
his hypothesis. The subject’s salivation was conditioned ‘ inci- 
dentally ’ to the lights which were the signals in a finger cue maze. 
Responses to the green lights (right stimuli) differed from those to 
the red lights (wrong stimuli) commensurate with the changes in 
reported feeling tone towards the lights as the experiment continued. 
By comparing the results in his experiments with those from animals 
and children, he arrives at an evolutionary theory of conditioning, in 
which the highest stage includes voluntary control. 

Cason (28, 29) and Zener (231, 232) have also indicated the 
importance of verbal factors in human conditioning. 

There is no reason to suppose that in a conditioning experiment 
the human being (or other animal) relinquishes any of the possi- 
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bilities of ‘central’ control exhibited in other connections. Some 
of the possibilities of response modification, however, may be 
restricted experimentally. The use of instructions with man, for 
example, although it involves his ‘ highest’ controls, may make him 
an excellent subject for reflex experiments analogous to those per- 
formed on decerebrate animals by physiologists (68).** Stereotyped 
results from conditioning experiments on man are a consequence of 
careful experimental restriction; they say nothing about the range 
of his capacity to vary behavior under other circumstances. 


10. Affective States and Personality Disorders 


Because of the many further theoretical questions which would 
be raised by a consideration of emotional states and problems of per- 
sonality in relation to habit formation, the papers discussing them 
are omitted from this review. 


Conditioning was early related to emotions and mental hygiene by 
Burnham (21) and Watson and Morgan (216). Bekhterev (7) in 1911 
advocated the use of the conditioning method in clinical neurology and 
psychiatry. Pavlov (149) was interested in these matters, especially in his 
later years. For a recent statement of Pavlov’s position, see Gantt (49). Some 
of the relevant literature may be found in Sears’ (173) review of amnesia, in 
which he presents a conditioned response theory of repression affiliated with 
Hull’s deductive formulations. 


SUMMARY AND CONCLUSIONS 


Five theoretical positions with respect to the relation between 
conditioning and other forms of learning are discussed: (1) the 
conditioned response as the unit of habit, (2) conditioning as a sub- 
stitute for association, (3) conditioning as representative of other 
forms of learning, (4) the empirical ‘laws’ of conditioning as 
deductive principles, and (5) the conditioned response as a subordi- 
nate and restricted form of learning. Those who accept the first 
position have not taken it seriously as an experimental program for 
elucidating complex behavior. The second position is largely a 
matter of definition: its principles derive as much from other asso- 
ciative learning such as serial memorizing as they do from conditioned 
response experiments of the Pavlov variety. The third position, 


82 The experimental restriction of response possibilities through instructions 
is a commonplace of laboratory psychology, e.g. in threshold and reaction-time 
measurement. The conditioning situation is neither more nor less artificial 
than these. 
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relatively non-committal, seeks for analogies wherever they may be 
found to hold. The fourth position represents the most thorough 
effort to develop a coherent system on the basis of principles of action 
discovered in conditioning experiments. Its success or failure no 
doubt will determine the place of the conditioned response in an 
ultimately acceptable theory of learning. Those who endorse the 
fifth position either await or foresee this outcome. 

Many experimental analogies may be found between the con- 
ditioned response and learning. Simple conditioning, studied as a 
learning process, parallels other experiments in its curves of acqui- 
sition, extinction, and retention; in the evidence regarding time 
intervals and the direction of association; in the favorable influence 
of spaced practice; in individual differences; and in transfer effects. 
The distinction between reinforcement and reward, sometimes per- 
mitted to separate conditioning from learning, is found to disappear 
when a conditioned response situation is carefully examined. Even 
simple conditioning is susceptible to the full influence of reward and 
punishment. Two classes of conditioned response are determined, 
however, by the responses chosen for measurement. In Class I the 
conditioned response resembles in certain respects the unconditioned 
response ; in Class II the conditioned response, while not resembling 
the unconditioned response, is instrumental to reinforcement. Dis- 
crimination experiments, many of which are essentially Class II 
situations, serve as transitions between Class I conditioned discrimi- 
nation and the locomotor type of discrimination box. Since the 
experiments involving simple manipulation display conditioned 
response principles, it is not unreasonable to expect conditioning and 
other types of discrimination to have much in common. This is 
substantiated in part by the comparable thresholds secured by con- 
ditioning and diverse methods. The analogies between conditioning 
and learning suffice to place the conditioned response in the same 
stream with other experiments as a source of learning principles. 
Whether it is a unique source, with special advantages, remains to 
be demonstrated. 

The demonstration that the conditioned response experiment pro- 
vides an unusually favorable situation for the discovery of learning 
principles cannot be made on the basis of analogy alone, because, by 
definition, the conditioned response experiment is too limited to fur- 
nish parallels to all learning situations. It is therefore necessary to 
examine the success of conditioned response principles in the deduc- 
tion of these more varied situations. Problem-box behavior may be 
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explained by the interplay of reinforcement, extinction, and spon- 
taneous recovery. Maze behavior, while too complicated to be 
envisaged by any of the present formulations, has been illuminated 
by the attempts to account for it in conditioned response terms, and 
many new experiments have arisen. Predictions with regard to 
serial memorizing and forgetting have borne fruit in the discovery of 
several new facts squaring with the deductions. In view of some 
failures in prediction, postulates are being revised, but it is already 
apparent that rote learning is a profitable place to look for the appli- 
cation of conditioned response principles. Rapid conditioning in 
some instances, and the demonstrated equivalence of stimuli in con- 
ditioned discrimination experiments, show that there is no inherent 
conflict between the conditioned response and insightful learning, 
although detailed reconciliation has not yet been based on sufficient 
experimental comparisons. Verbal behavior enters conditioning 
experiments in the varied manner that it enters into all human 
behavior: like other responses, speech can itself be modified by con- 
ditioning ; it provides stimuli which enter into behavior sequences ; 
through attitudes and sets it exerts a general control over the stream 
of behavior into which conditioned responses fit. 

The precision of prediction does not yet warrant the conclusion 
that the conditioned response is the best available source for the 
discovery of principles of learning. It is, however, still in the running. 
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BOOK REVIEWS 


TERMAN, Lewis M., and MILes, CATHERINE Cox, Sex and Person- 
ality. New York: McGraw-Hill Book Company, Inc., 1936. 
Pp. xi+600. 


The idea of developing a test of ** masculinity’ and “ femininity ” 
first occurred to Professor Terman in 1922 in connection with his 
investigation of intellectually superior children. With the aid of 
his numerous professional associates, he has described in this volume 
the minutiae of test construction and the results so far secured from 
administering the new instrument to an extraordinary variety of 
male and female ‘ populations.” 

The test itself is a paper-and-pencil measure of the questionnaire 
variety, disguised as an “‘Attitude-Interest Analysis.” Two forms 
of about 454 items each are available. Administration occurs with- 
out a time limit and it is rare that a subject requires an hour for com- 
pletion. Each form contains seven sub-tests as follows: (1) word 
association, (2) ink-blot association, (3) information, (4) emotional 
and ethical response, (5) interests, (6) personalities and opinions, 
and (7) introvertive response. Each response-item carries a weight 
of one in the total scoring and is marked (-+-) if symptomatic of 
“ masculinity’ and (—) if diagnostic of “femininity.” Both terms 
represent characteristics based empirically upon detailed differences 
in the per cent of certain replies secured from male and female groups. 

Thus, the word-association section consists of a primary stimulus- 
word plus multiple-response items like this: 


TRAIN engine gown travel whistle. 


‘ 


Underlining “engine” gives one a “ masculine” score; underlining 
any of the other words, but particularly “ gown,” gives a “ feminine ” 
weight. One of the artificial Rorschach figures with an ambiguous 
structure may be seen as a “ pipe” or a “ mail box,” reactions which 
are respectively “masculine” or “feminine.” To know that the 
number of persons on an American jury is 12 is a “ masculine ” trait ; 
to answer 16 is a “ feminine” one. Fear of thunder is an F response ; 
being a Bolshevik is more wicked to M than to F personalities. 
Liking chemistry is an M trait; liking spelling an F trait. F per- 
sonalities like Herbert Hoover; M personalities like Lenin. Embar- 
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rassment over a grammatical mistake occurs in F but not in M 
individuals. 

Unlike the strict physical dichotomy of “ male” and “ female,” 
the psycho-social or attitudinal continuum of “ masculinity-femi- 
ninity ”’ shows varying degrees of overlap for different responses and 
for different groups of men and women. The smallest difference 
found between two sex groups was that occurring between female 
prostitutes and male passive homosexual prostitutes, which fact alone 
is one of the best evidences of the test’s validity. Although a 
specially-conducted inquiry indicated that the test can be faked to 
an extraordinary degree, it is believed that this danger is present only 
when the subject has a definite motive in appearing other than he is. 

The M-F score shows little relation to any of the usual anthropo- 
metric indices save that masculinity and height are slightly associ- 
ated. Early puberty is connected with greater masculinity in boys 
and greater femininity in girls. The more masculine men tend to be 
extroverted, less sure of their vocational choice, more prejudiced, and 
of higher mechanical ability. Superior intelligence and superior cul- 
ture (scholarship) are associated with mental masculinity in the case 
of women, but the converse tends to be true for college men. Women 
athletes stand at about the same point on the M-F scale as male 
clergymen. Divorced women are definitely more masculine than 
either happy or unhappy wives. 

Males are most masculine in the eleventh grade, but females reach 
the apex of their “ masculinity ” as college sophomores. There is a 
steady drop in male masculinity toward the female norm until the 
eighties ; females are much more stable in their M-F scores, although 
at all ages the sex differences are pronounced. 

Mental M-F scores are correlated with education to an appre- 
ciable extent. For both sexes, masculinity is greatest with college 
groups, least with grade-school groups, and intermediate with high- 
school populations. Men listed in Who’s Who incline toward femi- 
ninity, but a comparable group of professional intellectual women 
exhibit relatively marked masculinity. Apparently culture tends to 
make men’s minds resemble women’s, intelligence and education to 
make women’s minds resemble men’s. 

Engineers and architects have the highest masculinity scores of 
the occupations sampled ; oddly enough, police and firemen stand very 
low, presumably because the social welfare emphasis makes for 
“ femininity.”” Women’s occupations have an M-F range about half 


as great as men’s. 
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Children appear to influence the M-F scores of parents. The 
fathers of one child are more feminine than the mean and than mar- 
ried men with no children. The latter are more masculine than the 
unmarried. With increasing size of family both father and mother 
tend to score more feminine. 

Some extraordinarily significant clinical material on male and 
female homosexuals is included in this exhaustive survey. The 
passive male homosexuals do not differ markedly in physical measure- 
ments from those of college and army men and none show the 
slightest defect of the genital organs. Nevertheless their preferred 
interests and activities have been distinctly feminine from early 
childhood. 

Active male homosexuals yield an M-F score that is almost identi- 
cal in mean and variability with the record of male undergraduates. 
The authors rightly indicate the M-F scale may be found useful in 
the legal disposition of cases of homosexuality, since it seems reason- 
able that different types of treatment should be accorded true homo- 
sexuals and inverts as compared with mere perverts. These case 
studies confirm the validity of the instrument since the scores dis- 
criminate nicely the various degrees of homosexual conduct in the 
male from the extremely “feminine” to the “ bisexual ” individual. 
On the whole, they tend to support the environmentalist and psycho- 
social formula of accounting for homosexuality in boys. 

In his section on delinquent girls, Terman’s measure seems to 
have justified the separation of two types of female delinquents—the 
M group with a high masculinity index in which sexual promiscuity 
is an incidental accompaniment of an adventurous and rebellious life- 
pattern, and the F group in which promiscuity is more of a central 
factor. 

The mass of material assembled in this tremendous research effort 
is an obstacle to easy assimilation. However, there is nothing in the 
content or technique that an amateur statistician or student of 
psychology cannot follow provided he is willing to examine almost 
one hundred tables rich in lineage. The running comment is clearly 
written ; indeed, the “ argument ” is developed so smoothly that the 
reviewer finds it hard to evoke even a synthetic controversy. Never- 
theless, it is puzzling, to say the least, that this most important 
American contribution to the psychology of sex differences within 
the last decade should have been written without a single reference 
to either Havelock Ellis or Sigmund Freud, particularly since many 
of the conclusions support the insights of these writers. 
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Margaret Mead’s anthropological reports on South Sea culture 
patterns are significantly criticized in terms of the difficulty of 
appraising the masculinity-femininity of either an individual or a set 
of folkways without recourse to the circuitous empirical check pro- 
vided by the Terman-Miles schedule. Ratings made by teachers and 
psychologists gave low intercorrelations with themselves and low 
coefficients with the M-F scale itself, whose independent validity 
cannot be questioned. How one wishes that a Melanesian edition or 
equivalent of this test could have been used on the Arapesh before 
European contamination complicated the situation ! 

One obvious and important conclusion stands out prominently in 
this work. There are sex differences. There are an astonishing 
number of them in twentieth-century America. Taken singly, many 
of them are absurd trifles, but their cumulative effect is one of pro- 
found personal and cultural significance. Save for the dramatic 
application to problems of homosexual behavior, much of the research 
here presented borders perilously on a laborious demonstration of the 
obvious. Nevertheless we now have a new and objective test of a 
basic aspect of personality. That it could have been developed at all 
must be viewed as a positive and constructive achievement of the 
American testing movement. 

GEORGE W. HARTMANN. 

Teachers College, Columbia University. 


RucKMIcK, CuristiANn A., The Psychology of Feeling and Emotion, 
New York: McGraw-Hill Book Company, 1936. Pp. xiii+529. 


Professor Ruckmick’s expressed purpose was to produce a book 
that should serve as an integrative textbook in “ intermediate and 
advanced classes where an elementary knowledge of psychology may 
be presumed but where further reading in the sources may also be 
invited.” He obviously has expended a great deal of effort in gather- 
ing together the work in the field and has produced an orderly, com- 
prehensive, and fair presentation of the entire subject. One may feel 
at times that Professor Ruckmick’s easy, intimate, and humorous 
style is a bit forced but the result is a very readable book. It should 
make an admirable text, and a better than ordinary guide for workers 
within the field. 

After a somewhat rambling introduction which sketches the his- 
torical approach and discusses the range of the affective life, the real 
work begins with a chapter on “‘Affection or Elementary Feeling.” 
Here one finds a clear, concise survey of the question as to the status 
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of pleasantness and unpleasantness, from the tri-dimensional theory 
of Wundt down to the material on bright and dull pressure. While 
many psychologists (including the reviewer) will not agree with the 
conclusion that hedonic tone is an elementary process, the presen- 
tation of opposing theories and of the experimental work involved 
is adequate and fair. There follows a chapter on “ The Classification 
of Emotion” in which the author has done a good job of organizing 
some difficult and tedious material. It will repay careful reading. 
The James-Lange-Sergi theory gets extended treatment, and the 
ensuing controversies are clearly outlined. The chapter on “ More 
Modern Theories of Feeling and Emotion” brings the theoretical 
framework up to date. Here there is too sympathetic a treatment 
of Floyd Allport’s theory basing pleasantness and unpleasantness 
upon the action of the antagonistic divisions of the autonomic nervous 
system. On the other hand, the Judgmental Theory of Harvey Carr 
is treated much too cavalierly. It is presented simply and clearly, 
but Professor Ruckmick gives no impression of having bothered to 
master its implications. He rejects it largely on the ground that 
judgment is too broad a term to be helpful. Yet time and again 
throughout the book he runs into perplexing problems involving the 
higher mental processes which he dodges by a vague reference to 
“ cognitive’ phenomena. Certainly “ judgment ” is no more ambigu- 
ous a term than “ cognition,” and in the last few years the judg- 
mental approach has led to a suggestive formulation of many of those 
problems that still baffle Ruckmick as cognition. The next chapter 
presents Ruckmick’s own “ phylogenetic” theory of emotion. This 
will be discussed later. 

There follow several chapters on the expression of emotion. 
While each of these presents a good survey of the experimental work 
(the chapter on the galvanic skin response is really excellent), the 
author’s critical comments are not always happy. Thus, in his treat- 
ment of facial expression, built around the development of the 
Rudolph pictures and the Piderit model, he devotes his critical con- 
tribution to a plea for better pictures more carefully posed by more 
competent models. He explains the failure of observers to interpret 
correctly the facial expressions photographed by Landis in actual 
emotional situations as being due to poor photographic technique, 
thus completely overlooking the real significance of Landis’ work in 
demonstrating in the field of facial expression the important differ- 
entiation between expressive movement of an immediate, unlearned 
sort and expressive movement of a learned, social sort which 
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approaches the nature and function of language. There then follows 
a treatment of impression and of the qualitative description of feeling. 
In the concluding pages, the book degenerates into a series of brief 
chapters on the pathology of the affective life, psychoanalysis, emo- 
tion in animal and child, and the relation of emotion to education and 
culture. The loose bits of scattered fact collected here are knit 
together by the ardent Messianic faith of the author rather than by 
any clear pattern of reason integrating them with the main body of 
the book. This portion is brief, however, and does not seriously mar 
the value of the book. On the whole, the book is a painstaking sur- 
vey of genuine excellence, and Professor Ruckmick is to be con- 
gratulated on it. 

Obviously, however, it is intended not only as a text, but as a 
genuine theoretical contribution that will integrate the entire field. 
For this purpose the author proposes his Phylogenetic Theory of 
Emotion. Briefly stated, it assumes that the affective life begins with 
consciousness itself in the very lowest animal forms, where conscious- 
ness first appears as feeling, i.e. a vague awareness of well being or 
its opposite. As development proceeds, this elementary phase of 
consciousness spreads from whole to part permeating every succeed- 
ing phase of conscious process. As the partial functions gradually 
emerge from this whole they take over in various ways the hedonic 
tone which was primordial. Thus we arrive through the process of 
individuation at the complex emotional equipment of present-day 
man. 

Some such general phylogenetic theory does no harm as a vague 
frame of reference or faith for the busy experimentalist working at 
more concrete levels. It may even offer a necessary emotional rein- 
forcement. The attempt to tie such a broad generalization down to 
specific facts, however, leads to trouble. It causes Ruckmick to 
accept as fact three somewhat shaky assumptions: (1) That hedonic 
tone is a primitive sensation. (2) That consciousness is found 
throughout the entire scale of animal life. (3) That individuation 
is the principle governing mental development. More specifically we 
find him making such siatements as that the feeling of fatigue 
approaches the pre-affective, incognitive type of consciousness repre- 
senting the very first stages in the appearance of mind, and that 
moods represent a reversion to the general plane of mere feeling 
typical of the consciousness of the amoeba. 

His main line of support derives from his claims that the phylo- 
genetic theory best overcomes four “ difficulties that have presented 
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themselves in the systematic treatment of the affective life.” These 
are: (1) the inherent vagueness of the affective process and its failure 
to stand up under attention; (2) the restricted number of affective 
qualities ; (3) the difficulty of deciding whether the affective element 
exists in its own right; and (4) the tendency of the affective proc- 
esses to tie themselves up with organic and kinaesthetic sensations. 
But any theory that accepts the affective response as involving an 
adjustment of the organism to its environment (and some such 
assumption is implicit in most theories, from Ruckmick to Carr), 
explains the first and last points without the added intricacies that 
Ruckmick has introduced. Since it is an adjustment, kinaesthesis 
would be involved; since it is a generalized one, one would expect 
organic components; since it is in response to stimulation, attention 
directed to the response itself means concentration upon a secondary 
process with the attendant removal of attention from the stimulus 
responsible for the reaction and the consequent diminution of the 
very process under inspection. The restricted number of qualities 
does not become a problem until Ruckmick defined “ quality ” more 
carefully, and then—just what is the problem? As to the difficulty 
of deciding whether or not affection is an independent element, it is 
only an evasion of the difficulty to posit arbitrarily that affection is 
elementary in nature. In short, Professor Ruckmick’s theory is no 
better than, if as good as, any of the more parsimonious theories that 
posit affection as some sort of acceptance-rejection response and 
which do not involve the somewhat strained inferences on which the 
phylogenetic theory is based. 

There is a consistent and brave attempt to correlate the theory 
with the fragmentary findings of modern neurology, but it remains 
largely a demonstration of faith, As Professor Ruckmick himself 
says, “ some of the actual experimental attempts which we discussed 
disappointed us in their failure to find exact correlations at each step 
of genetic development.” His main support seems to come from 
Horwicz, Lewes, Spencer, Ribot, and Hoffding. To experimental- 
ists, this will speak for itself. Nevertheless, Professor Ruckmick’s 
theory should stand as a monument to the classical position in feeling 
and emotion. Its faults are, after all, those of the classical position. 
That the classical position is at present bankrupt, would seem to the 
present reviewer to be demonstrated by the more recent work in the 
field. It may be a purely personal reaction, but Professor Ruck- 
mick’s theory only seems to make this bankruptcy more evident. 
However, whatever its theoretical failings may be, the book remains 


See NO By = - 
po SCOT TRE a Sa NS 













110 BOOK REVIEWS 






an excellent survey of the field, and the reviewer feels that Professor 
Ruckmick has. done a good and a valuable piece of work in this 
respect. 







WituiaM A. Hunt. 






Connecticut College. 










FERNBERGER, SAMUEL W., Elementary General Psychology. New 
York: Crofts and Company, 1936. Pp. xii+445. 


Although Fernberger modestly states in his preface that this text 
is not written for the eyes of psychologists, a book which is the 
product of nearly thirty years of teaching elementary psychology to 
undergraduates can hardly escape the scrutiny of such eyes. Fern- 
berger writes: “ Confession must be made that I am an old-fashioned 
psychologist. I still believe that a study of consciousness comprises 
a very important part of the field of psychological study.” The dis- 
cussions of conscious experience constitute one of the strong points of 
the book. 

The content of the book is contained in 436 pages divided into 
22 chapters of convenient length and presented in 5 parts. A rough 
idea of the scope and subject matter of the book can be obtained from 
the following remarks. 

Part I. Two chapters, 37 pages, introductory material upon 
what psychology is and what it is not, followed by a brief historical 
introduction to psychology. 

Psychology is not phrenology, character analysis, palmistry, and 
similar pseudoscientific arts. It is a genuine science based upon 
observation, experiment, statistical methods, etc., which aims to 
formulate laws and to predict. Psychology differs from physics in 
that physics is concerned with the stimulus as such whereas psychol- 
ogy deals with the effects of stimulation upon consciousness or upon 
the reactions of the individual. Psychology differs from physiology 
in that the latter is an investigation of the effects of stimulation on the 
single organs of the body whereas the former is concerned with the 
effects of stimulation on the total organism, The second introductory 
chapter presents some of the main events within the history of 
psychology from earliest times down to the present. At the close 
of the historical chapter reference is made to modern schools of 
structuralism, functionalism, behaviorism, configurationalism, and 
Freudism. Fernberger asks: “ What should one do in this com- 
plicated situation with differences in points of view, in method, 
and in systematic interpretation?” He replies that he will “ utilize 
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any viewpoint or method or result which gives light on the particular 
problem under discussion.” In other words, he approves the eclectic 
approach but his own bias towards the study of conscious processes 
is openly expressed in the preface and revealed by the relative num- 
ber of pages devoted to the different topics in the book as a whole. 

Part II. Eight chapters, 134 pages, the simpler conscious proc- 
esses, distributed by chapter as follows: perception, one chapter ; 
special senses, six ; conditions of clearness, one. 

Perception is a twofold process consisting of sensation and apper- 
ception ; sensation is the result of the stimulus acting upon the sense 
organ and apperception is the contribution of past experience to per- 
ception. Two chapters are given to vision, one to the facts of monocu- 
lar and the other to those of binocular vision. The chapter upon 
monocular vision contains the conventional description of the eye, 
the main facts of color vision, and among other things an excellent 
demonstration of the blind spot. The chapter upon binocular vision 
treats the topics of form, size, distance, or depth perception. The 
eye-movement explanations are stressed throughout the discussion 
especially in explaining illusions of extent and direction. Instead 
of the usual running through of the senses from higher to lower or 
lower to higher, a chapter on kinesthesis is placed immediately after 
the presentation of vision, a plan which emphasizes reaction quite 
early in the student’s course of study. A brief chapter upon hearing 
deserves no special comment except that several inaccurate state- 
ments have been drawn apparently from secondary sources. Taste 
and smell are treated in a single chapter, and another is devoted to 
cutaneous, organic, and static sensation. 

Chapter 10 upon the conditions of clearness concludes the second 
part of the book. The treatment of attention is definitely 
Titchenerian. Attention is clearness—‘ all we mean by the term 
attention is the fact that the different processes in consciousness may 
vary in relative clearness . . .” (p. 170). The clearness relations 
among contents of consciousness vary in four ways: (1) in relative 
degrees of clearness between the center and background; (2) in the 
range or number of experiences which may be clear at any one time; 
(3) in the length of time any process may remain maximally clear ; 
and (4) in the rapidity with which the processes in the clearness 
center may change. Neat straight-line drawings illustrate the two 
levels of clearness. The reviewer believes that such drawings over- 
simplify the psychological picture and mislead the student. To 
identify attention with clearness does give a certain consistency to 
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the treatment of the topic but it forces the omission of functional 
facts relative to getting set, selecting, and shifting reaction-patterns, 
The very fine demonstration of the limited range of attention 
(pp. 159-160) is primarily a functional one. 

Part III. Three chapters, 87 pages, the complex conscious 
processes, dealing primarily with studies upon memory and thinking. 

In the chapter upon memory images the case material is inter- 
esting and instructive; examples of unusual and deficient mental 
imagery, including an account of Fernberger’s own imagery, consti- 
tute a useful contribution to the subject. <A significant distinction is 
drawn between verbal and concrete images. A further distinction 
between imaginal endowment and imaginal type clarifies the topic. 
The chapter upon imagery exhibits introspective psychology at its 
best, dealing with topics which are inaccessible to the modern 
descendants of Watsonian behaviorism. In the treatment of memory, 
learning is discussed in less than a page, the topic being referred to 
educational psychology (p. 202); a chapter on habit, however, fol- 
lows in Part IV. Perseveration and logical memory are distin- 
guished. Logical memory is discussed along conventional lines. In 
the chapter upon thinking distinctions are drawn among fancy, 
revery, creative imagination, and reasoning (p. 234) according to 
whether the images are concrete or verbal, directed or not directed. 
Later in the chapter the meaning-content problem is thoroughly 
considered. One feature of the chapter upon thinking is the excellent 
problem materials designed to promote thought. The two basic 
explanatory principles are association and intention. The psycholo- 
gist wishes that more could be written about the bodily mechanisms 
of abstracting, generalizing, reasoning, judging, comparing, willing, 
and creating imaginatively. 

Part IV. Six chapters, 134 pages, upon reaction dealing with 
the following topics: nervous system, reflex, instinct, emotion, 
volition, habit. 

This part of the text starts with an elementary consideration of 
the nervous system; the reader is warned that neural anatomy and 
physiology are not psychology (p. 261). Then there is a chapter 
upon the reflex including the conditioned reflex. The structural 
basis and nature of reflex action is lucidly described with illustra- 
tions most of which refer to man. Characteristics of the reflex are 
these: it is inevitable, resistant to fatigue, its response time is less 
than that of voluntary action, and reflex mechanisms are innate. Fern- 
berger believes that it is highly desirable to retain the concept and 
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term “instinct.” Instincts are fixed patterns of unlearned behavior 
which depend upon complex stimulation of neural pathways estab- 
lished at or even before birth. The neural mechanism of instinct is 
much more complex than that of reflex. Instinct and emotion are 
closely related processes. A chapter upon emotion considers the 
James-Lange theory, emotional consciousness, the expressions of 
emotion, and other traditional topics. 

Volition is distinguished from reflex, instinct, and habit by refer- 
ence to consciousness. “ For reflex the temporal order is stimulation 
followed by reaction, with a subsequent consciousness rarely occur- 
ring. For instinct the temporal order is stimulation followed by 
reaction and in turn followed by consciousness. The psychologist 
would define volition as a reaction in which an appropriate conscious- 
ness preceded the reaction so that in this case, the temporal order is 
stimulation followed by consciousness and this consciousness is in 
turn followed by reaction. For volition consciousness intervenes 
between stimulation and reaction . . .” (p. 352). Suggestion and 
hypnosis are the simplest instances of volition; these topics are con- 
sidered in a sane, balanced manner. A purely descriptive approach 
to volition avoids the extremes of indeterminism, on the one hand, 
with its assumption of a prime mover, and a rigid mechanistic 
account of voluntary action, on the other. Habit starts with voli- 
tional reaction and after practice the degree of directive conscious- 
ness becomes less and less until it finally drops out. This elimination 
of consciousness is accomplished by subcortical short-circuiting. A 
summary of the interrelationships of reflex, instinct, volition, and 
habit concludes Part IV (pp. 387 ff). 

Part V. Three chapters, 44 pages, the integrated organism, 
covering the topics of motivation and drive, individual differences, 
and personality. 

Drive is conceived as consisting of those factors which start an 
individual reacting, motivation as those processes which maintain or 
sustain a particular sequence of thought or action once it is under 
way (p. 393); drive initiates activity, motivation keeps it going. 
This definition of terms, while quite arbitrary, does stress an impor- 
tant distinction. Fernberger’s discussion of motivation consists of 
a brief presentation and critical consideration of psychoanalytical 
conceptions followed by a briefer consideration of experiments upon 
animal motivation. 

In the chapter upon individual differences some elementary sta- 
tistical conceptions are clearly and briefly presented. The concept of 
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threshold is developed by reference to the experiment upon lifted 
weights. Differences of intelligence are discussed. Intelligence and 
intellect are distinguished as follows: intelligence is the ability to 
solve a problem new to the individual, whereas intellect as distinct 
from intelligence is based upon the acquisition due to one’s past 
experience (pp. 414-415). The topics of sex, race, and age differ- 
ences are dealt with. 

The final chapter upon the integrated personality presents a com- 
plex picture which has an ethical tone. The individual conforms 
more or less to the social order in which he lives. For social con- 
formity there are four cardinal virtues: obedience, honesty, truth- 
fulness, sex morality. The first of these is a positive virtue, the 
others are negative in the sense that the instinctive basis of conduct 
leads one in the wrong direction. 

The elementary student will find Fernberger’s textbook clearly 
written, on his own level, interesting, instructive, richly illustrated 
with human materials, giving a conservative view of psychology, and 
enticing him to further study of the subject. The questions at the 
close of each chapter and the well-selected references will be valuable 
aids to the exceptional student who makes use of them. In subject 
matter, scope, and viewpoint, Fernberger’s Elementary General 
Psychology is similar to Boring, Langfeld and Weld’s Psychology, a 
Factual Textbook; Fernberger’s book, however, is somewhat more 
elementary, more on the level of ordinary college sophomores. One 
of the strong points of the text under consideration is its emphasis 
upon factual material rather than speculation; the book presents 
systematically the facts of psychology. To aid in presentation the 
book contains 120 figures all carefully selected and clearly drawn; 
from cover to cover the book is both adequately and beautifully illus- 
trated. Another of its merits is.the wealth of descriptive material 
which should prove useful to any serious teacher of psychology. The 
professional psychologist might perhaps want to read more of physi- 
ology, more about animal behavior, dynamics, or something else, 
depending upon his particular bent; but this book is Fernberger. 
The book is conservative, somewhat restricted in scope, but clear, 
concise, interesting, instructive, filled with illustrative examples, and 
consistently useful as an aid to the teacher of elementary psychology. 
Paut Tuomas YOuNG. 


University of Illinois. 
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Meap, Greorce H., Movements of Thought in the Nineteenth Cen- 
tury. Chicago: The University of Chicago Press, 1936. 
Pp. xxxix+519. 


In the very nature of things, reviewing a posthumous book 
involves a different approach on the part of the critic. The decent 
reticence that protects the author of the book, however, need not 
embrace his literary trustees or editors. Those persons who share 
the responsibility for the publication of Movements of Thought in the 
Nineteenth Century can rest assured that they have done the late 
George Mead a great and, what under the circumstances is worse, 
an unnecessary disservice. “A seminal mind of the very first 
order ”"—the words are Dewey’s—produces, pace the “editor,” a 
book that for long stretches resembles nothing so much as the vague 
answers of an undergraduate who hopes by writing at length and 
with indirection to hide his ignorance. To those accustomed to 
Mead’s classroom lectures which, this reviewer has been informed, 
possessed a salty, almost sardonic element, such a comparison is 
undoubtedly odious. To such people, one can only say, sadly, read 
the book—if you can. 

A person claiming the title of editor ought to edit, and editing 
normally includes in a job of this sort some critical ordering of 
detail, some checking of facts, and above all, some smoothing out and 
tightening up of exposition. The conspicuous absence of such edit- 
ing results in stylistic awkwardness and intellectual looseness. One 
may well inquire why the lectures were not recast. Perhaps the 
product would not have been Mead’s ipsissima verba; but if the 
person of these chapters is Mead he could be spared. The person 
here represented, however, is not Mead; had the lectures been ade- 
quately, not to say ably, edited, Mead could have appeared without 
the loss of any essential ideas. That these lectures were class lec- 
tures, taken down as delivered, is no excuse for repetitions that befog 
rather than clarify and for conclusions vitiated by looseness and 
error. A diligent editor could have raised a monument that did 
scarcely less honor to himself than to Mead. 

One also is entitled to ask, for whom was the book published? 
The philosopher will find the philosophic “ facts” and generalizations 
superficial and often trivial—they had to be for their listeners’ sakes. 
The historian will be repelled by the not infrequent errors and dis- 
tortions and will justifiably inquire how a convincing superstructure 
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can be built upon insecure foundations. The undergraduate cannot 
read the book, and the “ gentle reader” is far too gentle to with- 
stand the deadly style. By reducing the jejune obviousness and 
verbosity, the short-cut generalizations, the dubious assumptions, the 
loaded words—in short, the paraphernalia of the classroom—an 
editor could have produced a volume that would stimulate the special- 
ist and inform the general reader. If perchance this could not be 
done, why disinter the corpse? 

The “editor ”’ introduces the main body of the book in an ade- 
quate general chapter, setting forth the main themes and viewpoint. 
Mead’s first chapter traces in rapid and at times meaningless fashion 
the course of some phases of European thought from ‘“ Renaissance 
to Revolution,” as a background for his more intensive concerns, 
The “ Renaissance” is viewed as a purely intellectual, progressive, 
and well-defined period; and such terms as “ Renaissance science” 
are used as if they had a meaning at once precise and universal, 
Then follows a series of chapters summarizing the influence of Kant 
as a spokesman for the “ new order” ushered in by the Revolution. 
In general satisfactory, these chapters could have analyzed Kant’s 
“transcendental logic” more critically and paid more attention to 
the Catholic revival as an integral part of the “ romantic” reaction 
against the French Revolution. The philosophic aspects conclude 
with the attainment by evolution to the rank of a general idea, and 
the emphasis shifts to social thought. After some general observa- 
tions on the “ Industrial Revolution,” wherein many distortions if 
not downright inaccuracies abound, there are two good chapters on 
Utilitarianism and Karl Marx. Here one may differ with the judg- 
ments without feeling them uninformed. 

With his predilection for science it was perhaps natural that Mead 
would slip from industry into a discussion of science. A transition 
chapter emphasizes industry as a boon to science and points their 
interdependence. Scientists will undoubtedly applaud Mead’s 
unqualified eulogies of “ science” as lacking in provincialism and as 
“an expression of the highest type of intelligence.” Modern science 
is “‘ research science,” he insists, and thus by implication damns what 
went before ‘“ modern” science, whenever that began. In addition 
to its other importance, science raises problems for philosophy, and 
there follow chapters touching directly or indirectly the philosophy 
of science. Mead especially considers in this connection Bergson, 
whose “ approach is the same as that of Kant,” and realism and 
pragmatism. Aside from a very long appendix on nineteenth cen- 
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tury French pholisophy with its social, political, and scientific impli- 
cations, the main body of the work closes with a substantial discus- 
sion of the individual and society in the midst of the changes that 
featured nineteenth century thought. The themes outlined are those 
more elaborately developed in his other volumes, and they follow 
logically from his analysis of the collective and scientific tendencies 


at work in the nineteenth century. Jacmekeie Mimesaes 


Department of History, University of Missouri. 


SoLuigR, P., and Drass, J., La Psychotechnique. Brussels: Comité 
Central Industriel de Belgique, 1935. Pp. xviii+189. 


If this volume is typical of current psychotechnological thought in 
Belgium, American readers will soon realize that that country’s con- 
tributions must be carefully scrutinized by those who wish to keep 
in touch with contemporary developments in industrial psychology. 
Here are informed exposition, capable discussion of original appa- 
ratus, and sophisticated theoretical argument, all presented with a 
critical insight which is profound particularly because it treats 
elementary matters as important. Here are carefully defined terms 
welded into a coherent structure in which accurate observation is set 
above the desire to give a complete account. The volume is written 
on a level of sophistication appropriate for the trained psychologist, 
yet within the grasp of the undergraduate student. The French in 
which it is written is fluent and uncomplicated; an undergraduate 
armed with an ordinary dictionary may read it without fear of being 
blocked by the specialized vocabulary so characteristic of certain 
contemporary German authors. 

Begun by Sollier and completed after his death by his associate 
Drabs, the volume affords an introduction to the study of the human 
factor in industry, considered as one aspect of the larger discipline 
of ergology. Introductory sections present an excellent history of 
industrial psychology—one of the most complete accounts this 
reviewer has seen. From this the authors proceed through a dis- 
cussion of certain phases of industrial psychology which one may 
epitomize by remarking that it is always empirical and always 
specific. A single quotation from their account of personality may 


serve to indicate both the empiricism and the specificity of their 
attack : 


“Ce n'est pas la personnalité globale que la psychotechnique recherche, 
mais l’état de ses manifestations a certains égards, ses réactions et leur 
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degré. . . . Et ce n’est que l’experiméntation et non |’observation seule, sujette 
aux interprétations, qui rious permettra de nous en rendre compte. Nous ne 
saurions trop réagir contre la tendance de subtituer ainsi l’observation sub- 
jective a l’expérimentation objective, alors que l'étude du comportement est 
déja si complexe, si délicate, et si souvent pleine d’incertitudes.” 













Following the introductory sections are chapters concerned with 
methods of work-analysis and with three topics which recur in later 
chapters: vocational orientation, vocational pre-selection, and voca- 
tional selection. Here the authors’ discussion requires a knowledge 
of their definition of three terms: aptitude (untrained, instable, 
virtual, and immeasurable), capacité (trained, actual, measurable 
through output), and qualités d’appropriation (global suitability). 
They are consistent in using these terms as they have defined them, 
and their discussion is accurate and well illustrated. 

Succeeding chapters concern themselves with facts and methods 
under two categories: (1) psychotechnique individuelle—the physio- 
logical and psychological study of man at his work, and (2) psycho- 
technique circonstancielle—the study of environmental factors which 
affect output. In the discussions under these categories, the general 
approach consists in summarizing contemporary knowledge of the 
factors involved and then in discussing their measurement. Under 
the first heading are gathered together such varied topics as move- 
ment, rhythm, intelligence, attention and memory, and these are 
arranged under appropriate sub-headings. The second category 
contains a condensed but accurate summary of experimental findings 
on temperature, illumination, ventilation, and the like, together with 
a discussion of fatigue and of industrial accidents. The closing 
chapters contain an exposition of the methodology and problems of 
vocational orientation and vocational selection. 

The high point of the volume is perhaps the chapter which pre- 
sents a searching critique of the test methods; the authors’ insistence 
that test methods should be employed only when direct measurements 
cannot be made will be well received, as will their warning against 
refined mathematical treatment of crudely assembled data. Weak- 
nesses are few and relatively unimportant. Granted that the psycho- 
logical terminology may at times sound outmoded to American ears; 
granted that certain topics (e.g. attention, fatigue) reveal an inade- 
quate knowledge of the literature; granted that the authors occa- 
sionally seem to press a distinction beyond the point warranted by 
their materials; and granted, finally, that documentation is almost 
entirely lacking; these faults do not bulk large in view of the gen- 
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erally high level of the volume. Such shortcomings may well be 
overlooked in an essay so catholic in scope, so critical in outlook, 
and so coherent in internal structure. It is this reviewer’s opinion 
that La Psychotechnique will take its place as a standard work of 
reference for the student in psychotechnology, and that it will become 
as well a frequently-consulted companion for the critical psycholo- 
gists in this field. 


Joun G. JENKINS. 
Cornell University. 


WoopworTtH, Rosert S., The Psychophysical Methods. Formulae, 
Tables and Examples. (Duplicated), New York, 1936. Pp. 19. 


This is an exceedingly practical and brief manual for calculations 
by the different psychophysical methods for use of students who have 
a general knowledge of elementary statistics. The manual contains 
the material for handling the method of limits, the method of average 
error and the methods of constant stimuli and of single stimuli. In 
each case examples are given which are carried through calculation 
and, where necessary, the tables of constants are included. Where 
necessary, alternate methods of calculation are demonstrated. It 
would seem that the student, with a knowledge of general statistics, 
could take this manual and develop competency in the procedures of 
the psychophysical methods without undue difficulty. 


SAMUEL W. FERNBERGER. 
University of Pennsylvania. 
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NOTES AND NEWS 


PRroFEssoR HENRI PIéRON has agreed to organize the XI Inter- 
national Congress of Psychology to meet at Paris from July 25 to 
31, 1937, under the honorary presidency of Professor Pierre Janet. 
Plans for the program will remain in general as outlined for the 
Congress that was to have been held in Madrid in 1936. The Chair- 
man of the organization committee is Henri Piéron and the general 
secretary is I. Meyerson. The headquarters of the Congress will be 
at the Psychological Laboratory of the Sorbonne, Paris. 


THE 8th Annual Spring Meeting of the Eastern Branch of the 
American Psychological Association will be held at Vassar College, 
Poughkeepsie, N. Y., on Saturday, April 3, 1937. 

Sessions will be held from approximately 9:30 a.m. to 5:30 p.m. 
All those interested are invited to attend. Those desiring to report 
upon research should submit abstracts to Dr. C. W. Bray, Princeton 
University, before March 1. 

All A.P.A. Members and Associates residing in the East are 
invited to become members. Annual dues of $1 should be sent to 
H. W. Rogers, Lafayette College, Easton, Pennsylvania. 


Dr. Paut E. Fietps, of Maryville College, Tennessee, has 
become head of the department of psychology at the Ohio Wesleyan 
University. 


Tue Midwestern Psychological Association will hold its 12th 
Annual Meeting at the University of Illinois, Urbana, Illinois, on 
April 23 and 24, 1937, under the presidency of Dr. Harvey A. Carr. 
The title of Dr. Carr’s address will be the Search for Certainty. 








